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Mich., on Wednesday and Thursday, February 20th and 2ist. The 
headquarters will be in the Morton House, where the meetings will 
also be held. 

The following papers will be presented : 

‘Neglected Opportunities ;” by Mr. B. C. Cobb, Detroit, Mich. — 

‘‘ Inclosed Cluster Lights with Self-Igniters ;” by Mr. A. L. Zwisler, 
Kalamazoo, Mich. ; , 

‘* Street Maps : Their Use and Abuse ;” by Mr. Paul Challis, Adrian, 
Mich. 

‘* New Business ;’’ by Mr. J. C. Sloan, Port Huron, Mich. 

‘* The Relation of Heating and Illuminating Gases, Especially as Ap 
plied to Incandescent Mantles ;”” by Mr. Herman Russell—Mr. Russell 
is the bearer of the Michigan Gas Association Scholarship in the Uni- 
versity of Michigan. 

A number of short topics will also be offered and discussed. 

The rates secured by the committee having the matter in charge, for 
the accommodation of the members and the Association’s guests at the 
Morton House, are: $2.50, $3 and $3.50 per day—the last rate affording 
a room and bath. The best accommodations are always secured by 
writing in advance. Henry W. Dooatas, Secretary. 








BRIEFLY TOLD. 
o-siilllieinenis 

AN EXCEEDING AFFLICTION.—Tragic and sorrowful indeed was the 
news which came to New York by international cable the morning of 
last Tuesday. The fateful message told of the death of the sons of 
Mr. Alexander C. Humphreys, who were drowned in the Nile river, 
presumably at a point close to Luxor, which to-day stands as a relic of 
or memento to the glories of bygone Thebes. The news that we have 
of the misfortune is indefinite, but enough is known to realize that 
Mr. Humphreys’ two sons (Harold, aged 24, and Alexander Crombie, 
aged 6) came to their death in the stream whose queer flow has often 
puzzled the world, perhaps oftener in the past than now. The 
Humphreys family (Mr. and Mrs. A. C. Humphreys, Harold 
Humphreys and his wife—to whom he had been only wedded last 
summer—and Alexander Crombie Humphreys, Jr.), were enjoying a 
holiday in Europe, and in that light the horrible happening is all the 
darker. The information at hand respecting the disaster is too meager 
to warrant any recital of details, which will follow soon enough, now 
that the worst is known. Mr. Harold Humphreys was a graduate of 
the Stevens Institute of Technology (Class of 1899), and since his 
graduation had been engaged with his father, in the service of Messrs. 
Humphreys & Glasgow, of New York and London. The misery of 
this awful happening is beyond recital, and to the afflicted ones may 
we hope they will bravely bear their cross. If sympathy and sorrow 
will lighten their grievious burden, then such they know they have in 
unstinted measure. 





THE YEAR BOOK OF THE AMERICAN Gas LIGHT AsSOCIATION.—We 
are in receipt of a copy of Volume XVII., which contains the ‘‘ Pro- 
ceedings of the American Gas Light Association,” as prepared for the 
members respecting the 28th annual meeting of the Association, held 
in Denver last October, under the Presidency of Mr. George G. Rams- 
dell, and the direction of the Secretary, Mr. A. E. Forstall. The title 
page of the book carries the imprint December, 1900 ; but we did not 
get our complimentary copy of it until last week. It is well printed 
and well bound, and we have no doubt it will be read with about as 
much interest as any of those publications usually are. A particular- 


ly well done photograph of President Ramsdell is a feature of the 
‘** Proceedings.” 


NotEs.—The proprietors of the Pittsfield (Mass.) Coal Gas Company 
have awarded a contract to the American Gas Company, of Philadel- 
phia, for the construction of a complete coal gas plant. The works are 
to be erected on the site owned by the Pittsfield folks directly on the 
line of the Boston & Albany Riilrzoad. The ultimate capacity of the 
plant is fixed at a per diem output of 500,000 cubic feet, and the plans 
call for the building of a holder up to the retaining of 250,000 cubic feet. 
The benches are to be of the Kloenne-Bredel pattern. In fact, no ex- 
pense is to be spared by the Pittsfield Company in equipping itself for 
the business that has come to it through the growth of its district. The 
final expenditure to the Pittsfield Company will be well over $100,000 
which includes the cost of important street main renewals and 
extensions.—Write to the William M. Crane Company, 1121 to 
1133 Broadway, N. Y., for a copy of its handsome catalogue, 
in which is detailed a lot of useful information respecting its 
appliances and apparatus for the use of gas for purposes other than 
lighting. The number of the catalogue is 19, and the Company will 
forward it on application.——Mr. C. H. Welch has resigned the posi 
tion of President and Manager to the Athens (O.) Gas Light and Elec- 
tric Comp ny, and has disposed of a large part of his interest therein. 





He does not, however, intend to retire from gas trading, since he has 
made a good, round investment in the extensive natural gas field of 
southeastern Kansas, which buying included all the rights to the 
Coffeyville (Kas.) Gas Company and the gas territory adjacent to that 
Company’s former field of operating. The purchase looks a good one, 
and Mr. Welch’s friends will be well enough satisfied when they know 
that his successes in Coffeyville have exceeded those gained by him in 
Athens. Good luck to him.——The residents of Charleston, 8. C , are 
growling loudly over the nature of the service and the quality of the 
gas they are receiving for pay. The works of the Streator (Ills ) Gas 
and Light Company are being reconstructed. The Missouri Firebrick 
Company is furnishing the clay material for the rejuvenation, and the 
Kerr Murray Manufacturing Company is putting in the iron work 











OBITUARY NOTE.—MR. TROMAS K. LEES. 
a 

“J. D. P.”, writing to the JoURNAL under date of New York, Ib. 
ruary 8th, forwards the following obituary note respecting Mr. Thom:s 
K. Lees, late Vice President of the Consolidated Gas Company, of 
this city : 

The friends of Mr. Thomas K. Lees do not feel that the somewhat 
imperfect record of his life, in your issue of the 4th inst., does justice 
to the memory of a man who, for 40 years, had been intimately con 
nected with the gas industry of New York. 

Mr. Lees was born in Connecticut, October 31st, 1819. For nearly 
20 years he was connected with one of the large mercantile houses in 
New Haven, and, upon the recommendation of one of his employers, 
interested in the New York Gas Company, he came to New York, in 
May 1861, to assume the Secretaryship of that Company; Mr. John H. 
Adam was the then President, and Mr. C. L. Everett, Vice-President. 
Mr. Lees soon familiarized himself with the details of gas manufacture 
and, during the succeeding 10 years, became a most valuable assistant 
to President Adam. Upon the death of Mr. Adam, in 1871, Mr. 
Everett was promoted to the Presidency and Mr. Lees became the 
Vice-President of the Company. While Mr. Everett was nominally 
the President, the marking out of the policy of the Company and its 
execution devolved almost solely upon the Vice-President. Upon the 
death of Mr. Everett, in 1874, Mr. Lees succeeded to the Presidency of 
the Company. During the ten years which followed his assumption 
of the Presidency, his executive ability, financial training and rare 
foresight, as to everything pertaining to the yas industry of New York, 
enabled him to conduct the affairs of the Company with marked suc- 
cess. Some of the most remarkable developments in gas manufacture 
took place during this period, and were promptly availed of by him 
for the benefit of the Company whose interest had been placed in his 
hands. He did not claim to bea gas engineer, but he was in close touch 
with the progressive element among the fraternity and welcomed every 
movement looking to the advancement of the interests intrusted to him. 

He was a man of strong convictions, ready at all times to avow 
them, and defend them when called upon todo so. He early foresaw 
the importance of the then recently introduced process of water gas 
manufacture; and, being convinced that the interests of his stock- 
holders would be furthered by its application to the works under his 
direction, he caused his ideas to be put in practical effect, and in 1881 
had transformed the old coal gas plant of his Company into the largest 
water gas works of the country. His action in this matter called forth 
some very sharp criticism from his nearest friends, but he lived to see 
his course justified and followed by nearly all the gas companies of the 
country. 

Upon the consolidation of the several gas companies of this city, in 
1884, he became the Consolidated Gas Company’s First Vice President, 
which office he held until his decease. 

He was an excellent judge of men, as evidenced in the character of 
those whom he selected as his assistants; with scarcely an exception 
these assistants now occupy most responsible positions in the gas com- 
panies of this city. 

He was the trusted executor of the estate of former President Adam, 
and for 30 years carefully guarded the interests of the family of his 
friend, his care only ceasing with his death. 

He was kind and considerate to his employees, amongst whom bis 
loss is regretted as that of a near and dear friend. The esteem 


in which he was held by his associates in the Board of the Consolidated 
Gas Company was shown by their refusal to accept his resignation, 
which was tendered to them two years ago, when he felt that his active 
usefulness had ceased, and their retention of his name as Vice-Presi- 
dent until his decease. 
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General Gas Works Machinery for the Philippines. 


a 


By Mr. G. D. Rice. 


Good Opening for Sale of Gas Apparatus.—Your correspondent 
recently visited several of the most important sections of the Philippine 


) islands and gave particular attention to the prospects for the establish- 
ment of gas works in the leading commercial centers. 


The indications 
are that before the close of another year some good sales of gas works 


} eyuipments will be made in these islands, for the reasons that the 


recent discoveries of the coal mines and the increasing demand for 


| lights throughout the settled districts have all tended to develop the 


gas making business. The coal mine operators are now doing consid- 


| erable mining, and, with the peace which has come to practically all 


portions of the islands, the miners have been able to work unmolested 
and the products of the mines are being shipped by native sailing craft 
to the different seaports for distribution. One may now secure coal 
from the domestic mines at Manilla, Iloilo and other leading ports, 
whereas a Short while ago the only available coal supply was that fur- 
nished from other countries, which coal was sent here in carefully 
weighed bags, for the reason that every pound of the coal represented 
a high price. With the domestic mines turning out coal, which is as 
suitable for burning, for cooking, steam raising and gas making as the 
imported, the circumstances have greatly changed, and the market 
value of the coal is now down to reasonable figures so that the ordi- 
nary consumer can use it. The reduction of the prices on the coal 
and the increase in the production, due to the incoming of numbers of 
American, German, English and other miners, with considerable capi- 
tal and machinery, have tended to encourage the introduction of gus 
works in Manila and in Iloilo. There are other points where the 
writer was informed by the officials that money would be subscribed 








A Scene in the Philippines. 


for stock for erection of gas works. The only actual attempts for the 
locating of gas works have been on the islands of Luzon, Panay, 
Cebue and Negros, where there are quite a number of American 
soldiers, among some of whom are former gas works machinists and 
others who were interested in gas making and distribution in the 
United States, and who would undertake to establish works here. I 
conversed with several enterprising men who told me that they would 
soon have gas works in operation at certain points. The demand for 
lights in the Philippines is constantly increasing, and the supplies of 
ol and other burning materials, such as candles, are not enough to 
meet the present requirements. I have been in rich towns which have 
been kept in darkness many a night due simply to the exhausted sup- 
ply of petroleum oils or other materials for lighting purposes. The 
oil wells cannot begin to keep up with the demand for oils, and the 
imported supply is not ample. Therefore, the chances for the success 
of gas works, when once established, are exceedingly good. 

Experimental Apparatus in Demand.—Experimental apparatus is 
‘n active request by parties who are interested in the establishing of 
fas works in the islands. Speaking with a number of gas engineers 
aud others on the subject I found that some of them had sent consider. 
able money to Spain and other countries, where they supposed that 
they could get experimenting apparatus sooner than if the orders were 
placed in America. Some of the orders which were sent to Hongkong 
resulted in the bringing of certain pieces of experimental apparatus 
here, but most of it is defective and not as good as the American pat- 
eros. Provers, registers, gauges, etc., are wanted and would bring 
800d values here. 

Gasholders.—The simplest forms of gasholders are of course re- 


quired for use in these islands, for the help which the owners of the 
gas works would have, would undoubtedly be of the native sort, and 
these Filippinos are not natural mechanics. Great at tinkering, they 
will spend days trying to make a machine work, but often finish by 
breaking some important part. They are careless with their tools and 
do not seem to know how much strength metal will bear before break - 
ing. They will twist off nuts and set-screws at a great rate, and one 
has to keep his eye on them constantly. Both single and telescopic 
forms of gasholders would evidently find sale here, and these should 
be provided with iron or steel tanks, for there is no sheet metal avail- 
able in the iron markets of this country that can be relied upon. The 
manufacturers of sheet metal of other countries have had the habit of 
sending rejected pieces here for some years, and most of that which is 
on the market at the present time would not be suitable for building 
gasholders, tanks or kindred apparatus. There have been some agents 
here with models of single and multiple lift gasholders, complete, with 
steel or iron tanks, and I believe that some of the presidents of the 
larger cities in the southern islands of the archipelago, encouraged by 
the local commanding officers of tro>ps, secured enough money to 
warrant the sending of plants here for use. The capacity of the hold- 
ers which have thus far been ordered for use here is, I am told, 200,000 
cubic feet each. 

Oil Tanks.—Oil and water tanks should be sent along with the gas 
holders, and used for the purpose intended. There appears to be con- 
siderable demand for tanks of all kinds in the islands, for in several 
instances where tanks have been sent here for special purposes they 














The American Guard in Quarters. 


have been sold to the sugar mill people at greatly advanced values. 
One agent, who came here to represent a mining machinery concern, 
sold all of the tanks and kindred equipments, such as pumps, pipes, 
etc., which he brought for the miners, to persons engaged in other en- 
terprises which called for the service of the same. Of course, this 
agent made a small fortune out of the supply he had, and he now has 
much more of the same stock on the way here. The condition of the 
islands has been so unsettled for so many years that every sort of in- 
dustrial enterprise has been virtually permitted to go to ruin. There- 
fore, that peace is now here, and the proprietors can operate their 
works in safety, the request for all kinds of mechanical devices and 
equipments has come suddenly and is extensive. 

Benches, scrubbers and condensers are going to be in good call in 
conjunction with other gas machinery equipments, and should not be 
overlooked. In fact it would pay gas machinery builders and supply 
houses to be represented here at Manila and at Iloilo. 

Iron Roofing.—The requirements for iron roofing for gas works and 
for other buildings is very large in the Philippines, anc manufactur- 
ers of this material would be surprised at the amount of business they 
could do in the metal if they maintained stocks in the islands. Cer- 
tain rules established by the military officials declare that no more 
‘‘ nipe”’ or thatched roofs shall be put on buildings within certain limits 
of the cities and towns, and the rgsult is that much of this inflammable 
material is being removed and sheet metal, corrugated stock em- 
ployed. Spain has been in the habit of shipping corrugated thin metal 
stock here for many years, as the roofing obtained with it is light, 
fireproof and insect-proof, but the grade is inferior and in a short time 





the elements wreck the metal through corrosion and wear. If such 
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kinds of iron roofing as are employed in connection with gas works 
were sent here the business done would be encouraging to the dealers. 

Purifiers, Etc.—Purifiers, self-sealing retort lids, and in fact all 
parts of gas works apparatus, will shortly be in demand in the islands 
as a result of the increased business being done in the way of estab- 
lishing gas lights for the cities and towns. Contracts for complete 
works have been placed in some instances, and only the lack of 
machinery and supplies on the ground prevents immediate operations. 

Hydraulic Mains.—Hydraulic mains should not be overlooked in 
the matter of furnishing supplies and machinery to the Philippines, 
for these are needed in tke regular order. Condensers, scrubbers, 
valves, etc., should be kept in stock. As to the latter, the demand for 
these is increasing since the beginning of the operations in the water 
supply line (and in the locating of oil supply wells for furnishing 
illuminating oils) to the cities and towns from the reservoirs which are 
being put in at the works. The special types of valves wanted are 
double gate, hub and flange, outside screw and quick opening, 3 to 
30 inches diameter. The shortage in piping and valves has hindered 
the progress of the work in many places, and your correspondent has 
observed many crude substitutes for hydrants, valves, gauges, etc. I 
saw some valves formed entirely from wood, with the stem and seat 
carved from the so-called bullet wood of the islands, which wood is 
almost as hard as iron. These wood valves serve the purpose well for 
about 6 months, and after that, the constant wetting causing the wood 
to soften and warp or swell out of form, the valve becomes useless. 
Street mains, specials and drips are, of course, in demand in the gen- 
eral order. Retort house tools, like all other tools needed in connec- 

















Hauling Coal to Gas Works in Philippines. 


tion with gas works and gas works machine shops, are in great need, 
and the progress of establishing gas works here will be seriously re- 
tarded until supplies of the proper sorts of tools are sent here. Taps 
and dies, set-screw making devices, hammers, screw drivers, plyers, 
gauges, as well as all forms of tool house equipments and fittings, are 
wanted. 

Coal and Coke Wagons.—There is not a proper coal or coke wagon 
on the islands, yet very large quantities of coke are handled, and 
serious losses are experienced by the proprietors of the coke works 
through lack of proper carts for transportation purposes. The prin- 
cipal form of cart employed is nothing more than asled made of 
bamboo, which is drawn along by oxen or caribou, a view of one of 
these outfits being shown in one of the illustrations. Vehicles for 
transportation purposes are very scarce in the Philippines, and makers 
of coke and coal wagons should send some here where the prices ob 
tained would be very good and the disposal thereof sure. 

Systems of Street Lighting.—Burners of the patented sorts, lamps of 
various designs, iron poles, and devices for use in getting the proper 
illuminating outfit for street work, are of course wanted in conjunction 
with the other equipments for the gas works. The reason that iron 
poles are required is that the insects of the islands are constantly work- 
jng away at the buried portions of any poles which may be set into the 
ground, and they so weaken the same ina short time that the pole 
breaks off under strain. The telegraph companies have a great 
amount of trouble with the wood poles which they are obliged to use, 
and are compelled to keep gangs of men on the road all the time re- 
pairing poles and putting in new ones where the ground pests of the 
islands have ruined the old ones. 


Cast Iron Gas Pipe.—Wrought, steel and cast iron gas pipes, from} 
to 36 inches in diameter, are needed here in large quantities, both fo, 
the gas works’ service and for water and oil conveying purposes. Mal- 
leable and cast iron fittings to go with the pipes are in constant demand, 
and the amount of patchwork done by the native workmen to over. 
come the lack of these articles is astonishing. I have seen workmen 
engaged for days shaping a piece of fitting for a pipe connection which 
the United States manufacturer forms in a few minutes on his ma. 
chinery. Flange pipe for gas services, for sugar house work, mine 
work, water service, oil conveying, etc., is much needed, and high val. 
ues would be secured for any furnished. Lamp posts are in de. 


mand. 
Works are in progress here in which they manufacture lines of clay 
pipe, but this piping is not suitable for the services demanded of it. | 


have seen the clay piping tried in connection with natural gas which 
some of the soldiers discovered in the hills of Panay island, and this 
piping has gone out of service after a few months. The natives havea 
form of artificial pipe, made from bamboo, which they hollow out and 
wind with hemp and split bamboo until a solid piece of piping results, 
but which soon decays underground and becomes leaky. 

Mechanical Charging and Drawing Machines.—Mechanical cliarg- 
ing and drawing machines, gas enriching plants, recuperative furnaces, 
washers and conveying devices are needed. As to the conveyors, no 
one would run any risk in sending an outfit of these devices to the 
islands for the reason that the coal, metal and other miners would pay 
about any price for the proper assortment of rope, belt, or other forms 
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of conveying and elevating devices. At the present time the operators 
of the 1ime mines, the cocoanut copra works, the sugar mills, tobacco 
plants, etc., are all obliged to depend upon crudely built, homemade 
devices for carrying products from one point to another in their works 
and the delays and trouble experienced are very great. Conveyors of 
recent patterns, and operated by power, either steam, water or wind, 
would serve all purposes and find ready sale here. 

Engines, Water Wheels and Wind Mills.—Power is obtained in this 
country from four sources, the first of which is from steam, which |s 
limited, owing to the few steam plants in the country; to water powe’, 
with any sort of old overshot and homemade wheels; to wind powe’. 
which is used with large wind mills, and to animal traction, the /atter 
apparently being the most used of all. There is a good opening liere 
for the sale of engines of from 6 to 100 horse power, for not only gas 
works purposes but for many others. Water wheels are also in de 
mand, and the little turbines should be sent here to take the place of 
the awkward overshot wheels now in use. As to wind mills, these 
made to do good service in this country, for as breezes are quite con 
stantly blowing across the islands they can be depended upon. 
animal traction includes the employment of caribou, oxen, horses, 14, 
in some cases, man power. The devices are arranged in such a Wa) 
that the turning beams can be pushed around or hauled by animals 0° 
by men. I have seen as many as thirty natives pushing around 00 
one of these beams, devoting hour after hour to the work. 

Gas Stoves.—With the opening of natural gas supplying wells 2 
some of the islands there has been a call for gas stoves. When ga 
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are fast learning the ways of Americans in cooking, and they want 


; American ranges, stoves, etc. As the continual heat of the day pro- 
B hibits the keeping of a hot firein operation, the use of gas stoves, the 
| fire in which can be discontinued right after using, will be popular. 
» Stoves finished in black or aluminum should be sent here, and the 


meclianism should be of the simplest sort, as the native women are not 

experienced in using anything more than a few stones for a fireplace. 
Gus Tapping Machines.—Gas tapping machines for drilling and tap- 

ping pipe under pressure, without the escape of gas, and similar devices 


| should not be forgotten in the furnishing of machinery and tools for 
| Philippine gas works. Ammonia concentrators have already been 


called for, while hot water heaters, tar and carbonic acid extractors 
would sell at advanced prices. The demand for coal tar is very lively 
indeed among the shipping people, for they use it in large quantities 
on the sides of native sailing craft. The natives are always in the 
market for tars of all kinds, which they apply with a free hand to the 
interior and exterior of their bambooshacks and “ nipa” homes to keep 
out vermin. 

Agencies Here.—Of course the best way to establish a gas works 
machinery business in the islands is to have headquarters in the three 
or four leading cities of the archipelago, from which points the smaller 
places can be supplied. The machinery supply stores of Manila and 
Iloilo would be only too glad to represent gas machinery concerns of 
America, and in fact the proprietors have informed me that they will 
represent the concerns of no other country, owing to the deception 
which has been practiced in former years upon them by Spanish and 
other concerns, which concerns would not fail to keep contracts and 
overcharge, but would also send here only out of-date, and often times 
worn Out machinery which had been merely repainted and redated. 








Mr. Dibdin’s Latest Pronouncement on the Commercial 
Valuation of Coal Gas. 


ae an ee 
[From the Journal of Gas Lighting. | 


The paper on the ‘ Effect of Quality on the Consumption of Coa 
Gas,’ which was read by Mr. W. J. Dibdin before the London Sec- 
tion of the Society of Chemical Industry on the 3rd ult., appears in 
full in the current issue of the Journal published by the Society, to- 
gether with the discussion thereon, and is therefore avoidable for 
further notice. There is no special novelty in it, and nothing in the 
way of an addition to the stock of knowledge on the combustion of 
gas. The fact that flat flame burners do not give economical results 
when consuming twice or three times the nominal rate, is known, no, 
only to gas experts, but to a large section of the public besides. Unde, 
the plea of getting a uniform “‘unit” of light, Mr. Dibdin has simply been 
reproducing the ignorant practice of fifty years since, and burning 
gas under abnormally high pressures—a practice which was shown by 
the Gas Referees some thirty years ago to be prejudicial to gas of any 
quality, but especially so with low quality gases. To put the thing 
in another way, rich gases will stand a certain amount of latitude in 
the matter of pressure, while more care must be observed in the case of 
poor gases. But by the ingenious system of adjusting the burner to a 
fixed ‘* unit” of light, irrespective of quality, consumption per hour, 
or pressure, Mr. Dibdin secures this important advantage—that the 
poorer the gas, the greater the pressure at which it is consumed, and 
therefore the greater the distance from circumstances which secure the 
best results. 

The most prominent feature in the paper is the ingenuity exhibited | 
hot only in finding a new setting for an old saw, but in constructing 
therefrom an ex parte case in support of the author’s pronounced 
views on the subject of the valuation of gas. The law on this point is 
perfectly clear, as contemplating the establishment of special testing 
Stations in central positions. But Mr. Dibdin holds very different 
opinions, as instanced by his introduction of the portable photometer. 
Bearing this in mind, the paper is an interesting example of the man- 
ter in which a professional expert can make the best possible use of 
facts that are in favor of his own side, and avoid or minimize those 
that are not. As an example of laboratory practice, it is without ex- 
ception ; and if it had been put forward and accepted as nothing more, 
there would have been but little to say. 

But though listened to and discussed by a society of chemists, the 
paper was claimed to be a sort of general popular science guide for the 
instruction of the gas consumer ; and although submitted to a body of 
Scientists, there is no special scientific point in it. While the Society 





l. See Am, Gas LigHt JourNaL, Dec. 24, 1900, p, 1,004. 


of Chemical Industry afforded a convenient platform for its annuncia- 
tion, the members were only indirectly mterested, in their capacity of 
gas consumers ; and it might with the same propriety have been sub- 
mitted to any average body of gas consumers, and would have been 
discussed with equal intelligence. For one might suppose that the mem- 
bers of the Society of Chemical Industry, by reason of their presumed 
knowledge of chemistry, would be more familiar with the elementary 
principles of economical gas consumption than the average consumer 
of gas, and more capable of applyinz those principles to their own ad- 
vantage. But an interesting point incidentally brought out in the 
course of the discussion is that ignorance and prejudice as regards coal 
gas are not confined to the non-scientific section of the public. When 
subjects having a bearing on any point of science connected with gas 
engineering are brought before the Society of Chemical Industry, a 
full representation of gas engineering interests is never wanting ; but 
gas engineers can scarcely be expected to discuss purely £. s. d. 
questions. 

If Mr. Dibdin would bring forward, say, a new method of deter- 
mining the proportion of carbonic oxide in gas, he would not have to 
complain of want of appreciation among the gas engineering frater- 
nity. But when, on the strength of a few laboratory experiments 
made under impracticable conditions, and the results of which are not 
free from internecine disagreements, he asks them to discuss whether 
certain eventualities may or may not have the effect of compelling the 
consumer to use four times as much gas as at present suffices for his 
wants, Mr. Dibdin can scarcely be surprised if they are conspicuous by 
their absence, and prefer to discuss his conclusions in their own time 
and in their own way. He is not warranted in the deduction that 
such absence is a tacit admission that his case is unanswerable. Asa 
laboratory investigation, his latest pronouncement is not the least im- 
portant of his numerous labors in the cause of photometry, and affords 
some useful information which the gas consumer may apply to his 
own advantage. But if it is to be taken as a practical representation 
of conditions obtaining in the course of ordinary everyday use of gas 
or that might obtain if a small reduction in the standard should be 
allowed, then it possesses to the full those peculiar defects to which 
professional expert evidence is subject, and which tend to render it a 
matter of contempt in the eyes of the man in the street. The accuracy 
of the various experiments may be accepted, seeing that it would be 
difficult to find a more experienced photometrist or skilled experiment 
alist than Mr. Dibdin, as regards this particular subject. But one 
must challenge their utility as a means of ascertaining the value of 
coal gas, or of indicating to the average consumer the extent of service 
which he receives, or may receive, in return for the cash he hands to 
the gas collector every quarter. 

The London gas-testing arrangements are of a very elaborate and 
costly character ; and yet Mr. Dibdin himself condemns them as inade- 
quate, if not useless. This suggests the question whether the photo- 
metrical game is worth the candle. How comes it that, in towns 
where the gas examiner receives no salary and apportions his labors in 
accordance with the remuneration (or rather the want of it), gas is as 
high in popular demand as in places where the gas companies directly, 
and the consumers indirectly, are mulcted in heavy charges for gas 
testing? Mr. Dibdin and his followers seem to take it for granted that 
the gas consumer has no weapon of defense besides the photometer ; 
and that but for their valiant resistance he would soon be swallowed 
up by the unscrupulous gas monopolist. They overlook the fact that, 
in practice, gas is by no means such a strong monopoly as it is in a 
legal sense. Gas companies cannot compel any one use gas, but, like 
other tradesmen, are dependent upon the good will of their customers. 
It might almost be contended that the laws of supply and demand are 
a sufficient protection. Mr. Dibdin says that if the quality of the Lon- 
don gas was reduced 2 candles, the gas bills would go up to 70 per 
cent. or so, and that the consumer who now pays £4 per quarter would 
have to pay about £7. If such a thing dic occur, the consumer would 
either largely curtail the use of gas or give it up altogether. The con- 
sumer knows about what value in the way of light or heat he receives, 
and how much hard cash he has to pay it. If the service is poor and 
the charges high, he will not be comforted or appeased by a satisfac- 
tory photometrical report ; and if the supply is good and the charges 
reasonable, the steep upward curves on Mr. Dibdin’s diagrams have no 
terrors for him, nor will he be in the slightest degree disturbed by the 
statement that his ‘equivalent is in the neighborhood of 8s. or 9s. 
per 1,000 cubic feet. There are several gas companies in the United 
Kingdom whose standard is 12 candles; but in actual practice they 
supply something over 14 candles. As no English gas company sup- 





plies a less quantity than 14 candles, the experiments on gases below this 
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illuminating power may be at once ruled out of court as superfluous, if 
not worse. 

One is reminded of the pieman referred to in a work of Dickens, 
who produced ‘* veal and ham,” “rabbit,” or ‘ pork” out of one com- 
mon material, and explained that the ‘‘ seasoning ” made the differ- 
ence. For Mr. Dibdin takes an honest 16-candle gas, and with ,‘‘seas- 
oning”’ composed of air, petroleum vapor, or the soluble properties of 
linseed oil, turns out to order anything between an 11 and a 19 candle 
gas. As 11 or 12 candle does not exist as a practical commodity, one 
cannot be very definite about it. But, really, a non-professiona] 
reader might form the impression that 14-candle gas as ordinarily sup- 
plied is simply a faked 16-candle article, touched up with a seasoning 
of air or other inexpensive diluent ; and so it is necessary to explain 
that qualities of gas ranging from 14 to 19 candles, as supplied in prac- 
tice, are manufactured as such in the first place, and not obtained by 
the simple process of adding air on the one hand or petroleum vapor 
on the other. A genuine 14 or 19-candle gas, as the case may be, 
would give results altogether different from Mr. Dibdin’s ‘‘ seasoned ” 
gas; and, as evidenced by Dr. Percy Frankland’s experiments (alluded 
to in the discussior), the ‘‘ seasoning” will have a great effect on the 
results obtained. 

It would be possible to select towns in which 14, 15, 16, 18 or 20 
candle gas is supplied, and to arrange for a series of investigations to 
be conducted in each place ; but this would involve more trouble and 
expense than could be reasonably expected from one individual author. 
Yet nothing less can be accepted as of the slightest use in connection 
with such a wide subject as the laying down of a practical guide to the 
average consumer as to what actually happens, or may happen, on his 
own premises. It is too much to ask that any particular quality of gas, 
low or high, should be condemned on the strength of laboratory ex- 
periments, made, for the most part, under impracticable and artificial 
conditions. There would not be much difficulty in reproducing prac 
tical conditions of pressure, etc., in the laboratory ; and if the experi- 
ments are to be of real use as a guide, it is important that practical 
limitations should be observed. Buta very large number of Mr. Dib 
din’s experiments could not be repeated on the consumer’s premises. 
It is absolutely untrue that any gas consumer ever has, or under pro 
vailing conditions ever will burn, as much as 12 cubic feet per hour 
through a No. 4 fishtail burner. Such a burner is constructed to pass 
4 cubic feet at about 8-10ths pressure, and to get a consumption of 12 
cubic feet, it would be necessary to have a pressure equal to 6 or 7 
inches of water. The natural pressure of the gas supply on the average 
consumer’s premises would be 15-10ths to 25-10ths—say 20-10ths—and 
he could not get more without resorting to special methods. The prob- 
ability of his doing this need not be taken into account. Besides, the 
consumer will not have a noisy ora flickering light ; and at a point 
somewhere below the maximum pressure in practice, the flame will 
begin to flicker and roar. So that Mr. Dibdin not only “fakes” the 
gas, but also the supply pressure. 

Gentlemen interested in electric lighting occasionally find it very 
convenient to ignore the existence of the incandescent gas burner ; and 
for similar reasons, Mr. Dibdin overlooks the existence of such a thing 
as a pressure regulator, either at the meter inlet or at the burners. 
Thanks to the labors of the London Gas Referees some thirty years 
since—labors that benefited the London gas consumer to a much greater 
extent than will result from the endeavors of Mr. Dibdin and his sup- 
porters in the direction of a 19-candle gas—it is much too late in the 
day to assume that the average consumer has not a fair acquaintance 
with the effects of excessive pressure and the unfortunate results it may 
exercise upon the bill. For more than a quarter of a century there has 
been a brisk trade doing in pressure regulators, and regulator burners 
such as those introduced by Sugg, Peebles and others. Mr. Dibdin 
secures another point by attempting to force a 12 candle to do the work 
of a 16-candle gas. The average consumer knows better, and would 
not think of trying to get a high ‘‘ unit’? out of a common fishtail or 
batswing, regardless of the quantity of gas consumed. In actual prac- 
tice, if a company supplied at a pressure exceeding 3 inches, their dis- 
trict would immediately be invaded by an army of enterprising gentle 


men, who would do a roaring trade in pressure regulators guaranteed 
to effect economy in the gas bill. 


Mr. Dibdin assumes the existence of a gas consumer who wants his 
light in large parcels, uses none other than the flat flame burner with 
out regulator, and demands that the quality of the supply shall be 
regulated to suit these conditions, regardless of financial or similar low 
class considerations. 

If the appliances available for the use of the consumer were confined 
to the plain iron fishtail or batswing, and if the chief proportion of the 


gas supplied was of necessity consumed in such appliances, there would 


be some reason or method in his arguments. But, as a matter of fact, 
a very small proportion of the whole is used in this manner. Valued 
according to the quantity consumed, there are other appliances which 
could claim more consideration than the open or unregulated flat-flame 
burner. 

To begin with, a large proportion of the total output is used in atmo- 
spheric burners as a source of heat, in cooking ranges, boiling burners, 
stoves, gas fires, gas engines and technical appliances. Something not 
far short of 50 per cent. of the whole is sodisposed of. Then the incan- 
descent lighting burner, in which the gas is really used as a source of 
heat, is not so small or insignificant an <ffair as Mr. Dibdin and his 
friends are inclined to suppose. 

The sales reported by the Welsbach Company represent a very re- 
spectable proportion of the total number of gas burners in use, and 
average three or four per consumer throughout the country. Many 
gas companies who have taken uptheazency, and wh» also undertake 
maintenance at a moderate rate, can report as much assix burners per 
consumer. Then there is the large quantity of gas which, though used 
jn flat flames, passes through a pressure regulator of some form or an- 
other, and is thus prevented from being consumed at a rate greatly in 
excess of the normal capacity of the burner. 

After making reasonable allowance for these various classes of con- 
sumers, it will be seen that the user of the unregulated flat flame is but 
a very small proportion of the whole, and certainly not of sufficient 
importance to be entitled to claim the right to set the time in regard to 
the quality of the gas supply. In considering the properties of a com- 
modity like gas, which is used for so many different purposes, regard 
must be had to the requirements of tae majority, and not to those of 
one class only, of which it may be said that it is becoming smaller by 
degrees and beautifully less. As changes in legislative enactments 
occupy some time in carrying through, when contemplating anything 
of this sort regard must be had not only to the present position but to 
the prospects of the future. If the crude flat flame community were 
likely to grow and increase, there would be some reason for urging 
their interests ; but the reverse is the case. The public, and particularly 
that portion of it who believe in getting as much value as possible in 
return for their money, are beginning to recognize the fact that the in- 
candescent gas burner affords by far the cheapest light extant, and is 
worth a little trouble in the matter of attending to mantles, ete. With 
mantles on the market at 6d. each, or less, a great extension may be 
expected ; while large sales of cooking and heating stoves continue to 
prevail. Thus every year witnesses an increase in the demand for a 
heating gas, and a decrease in its use for lighting by unregulated flat 


flame burners. 
[To be Concluded.] 








India Rubber. 


aa Se 

More than $100,000,000 worth of india rubber has been imported 
into the United States during the past 4 years, and more than 
$60,000,000 worth in the last 2 years. A decade ago the annual im- 
portations of india rubber amounted to about $15,000,000 ; now they 
exceed $30,000,000, and are steadily increasing. Practically all of the 
importations of rubber come in crude form for use of manufacturers, 
who are constantly extending its application to various new lines of 
industry. Northern Brazil, Southern Mexico, the West Indies, Cen- 
tral Africa, India, the Straits Settlements and the Dutch East Indies 
supply this increasingly important feature of our importations. Prob 
ably no single article has made a more rapid growth in its relations 
to manufactures, and consequently commerce, in the past few years 
than rubber. As a consequence attention is now being given to the 
cultivation and systematic production of the various plants and trees 
from which it can be produced. 

India rubber is not, as is generally supposed, the product of a single 
tree, but on the contrary is produced from a variety of trees and 
plants. Some of these flourish only in a moist soil and atmosphere, 
while others thrive on stony soil, provided they receive ample though 
intermittent rainfall; though in all cases a tropical or subtropical 
climate is requisite. Most of the india rubber of South and Central 
America and India is from trees, but in the islands of the Indian 
archipelago, the supply of rubber is chiefly from a gigantic creepe’, 
which in five years’ growth attains a length of 200 feet and from 20 to 
30 inches in circumference, and which yields annually from 50 to 60 
pounds of caoutchouc. Java, Sumatra, Penang, Singapore and 





French Indo China are already large producers of crude india rubber, 
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» or caoutchoue, and its production in the West Indies has been sufficient 
to indicate the entire practicability of its being made an important 1n- 
' dustry in Cuba and Porto Rico, as well as in the Hawaiian, Philippine 
and Samoan Islands. 








[Concluded from Page 211.] 
The Coming Exhaustion of Nature’s Stores.' 
Passing from metals to minerals, it is a fortunate fact that the 
world’s stock of the most useful and durable of minerals—building 
| stone, clay and cement making material—is inexhaustible. This fact, 
» we may be sure, will have a large influence upon the work of the en- 
 vineer of the future. It is not difficult to foresee a time when, with tim 
| ber practically exhausted and metals grown too scarce and expensive 
for structural use, a return will be made to the stone structures which 
were SO prominent a feature of an earlier period of history. 

Even now, at the beginning of the new century, we see concrete and 
stone taking the place of steei, and there can be little doubt that this 
substitution will continue in much larger measure in coming years. 
In fact, one can easily foresee the time when men will wonder at the 
fatuity with which in the 19th century engineers built structures of thin 
and rapidly wasting steel, protected only by a quickly perishable wash 
of paint and called them permanent. 

Perhaps such forecasts of the future as this may seem fanciful and 
far fetched to some of our readers. If so we can only advise careful 
and unprejuciced study upon these topics. The engineer ought to 
work for the future as well as the present, and to do so intelligently he 
ought to form an intelligent opinion as to what the future will bring. 

Of all the accumulated stores of Nature on which the world is 
making rapid inroads, that which is destined earliest to disappear is 
doubtless the timber supply. The need for husbanding this has long 
been urged, yet each year the lumberman’s axe and the forest fire 
make huge reductions in the area of forest still standing. Higher 
prices for all classes of timber and timber products are a certainty of 
the near future; and such prices, while they will scarcely diminish 
the consumption, will s imulate the lumberman to penetrate still more 
remote regions of forest. For the three hundred years since the settle- 
ment of America began, the work of removing the primeval forest has 
been in progress to supply the demands not only of America, but of 
Europe; and now the last and noblest of these forests, that on the 
Pacific coast, with its giants whose age is measured not in years, but 
in centuries, is rapidly being converted into timber and boards and 
shingles. 

Mr. Henry Gannett, of the United States Geological Survey, asa 
result of careful studies of the timber resources of the United States, 
estimates that at the present rate of consumption, the available stock 
of timber on this continent will be exhausted in approximately a half- 
century. 

When one considers the multifudinous uses to which timber is put, 
the outlook 1s serious enough. We can with advantage substitute 
some less perishable material in many places where timber is now 
used ; but there are other places where it will be well nigh impossible 
to find a satisfactory substitute. For example, what can the miner do 
without timber? How can mines be worked at all without timbers to 
support shafts and galleries and tunnels? Economy can, indeed, be 
practised here as in many others fields where timber is now waste- 
fully used ; but more or less timber appears to be absolutely necessary 
here, and indeed in nearly all classes of engineering work. 

Fortunately, the world’s timber supply is not like its store of 
minerals—absolutely irreplaceable when once used up. The forest can 
again be made to cover areas which have been denuded of trees and 
yet are not suitable for agriculture. By taking proper measures in 
season, new sources of timber supply may be made ready against the 
day when the old ones are used up. 

It may be said, perhaps, that measures which look so far to the 
iture are impracticable, under our present social organization. But 
s it not true that the extent to which provision is made for the future 

a fair index of the progress of civilization? The barbarian literally 
ok no thought for the morrow. He lived in alternations of plenty 
ud starvation. The pastoral stage of civilization, with its flocs and 
ierds, and the agricultural, with its.reliance upon the soil for annual 
‘rops, followed in succession, each one marked by its greater provision 
for future needs. Finally, we have our present day modern life in 
which men strive to provide not only for the necessities of changing 
easons, but for the time of old age and incompetence, and even for 
the later wants of children and children’s children. 


rt 








In the last analysis, legally as well as morally, public necessity has 
always a higher claim than any right of private property. It is en- 
tirely within the abilities of civilized governments to provide for such 
manifest necessities of the future as the conservation and perpetuation 
of the timber supply, the econonical use and prevention of waste of 
the earth stores of petroleum, phosphorus, coal and any other pro- 
ducts in which present consumption threatens to bring the world to an 
early famine. No rights of private ownership to use or waste at will 
are paramount to the public necessity. 

It may be said that these are problems for the statesman rather than 
the engineer ; but it is to the engineer and the scientist that the states- 
man will look for guidance upon these great questions. It is the en- 
gineers in the service of corporations whose future existence depends 
upon the supply of raw materials which the earth furnishes, who are 
most conversant with the diminishing supply and increasing demand 
and who can first foresee its results. 

It will be apparent that in the above brief review we have only 
touched upon a few most important phases of a great world problem. 
We have ventured no forecast at all, for example, of the conditions 
which will confront the race when the stored mineral riches of the earth 
are finally exhausted, and mankind is compelled to compass its wants 
by what the annual product of the soil will furnish. S» many new 
and now unthought of factors will then exist that the wisest can make 
no useful prophecy of human environment at that day. 

In the review above we have confined our forecast only to the present 
century, a period of time no greater than the span of ahuman lifetime. 
This, surely, is not too far in the future for our present day civilization 
to make provision. In commerce, in finance, in the field of statesman- 
ship, it is not uncommon to look ahead as far as this. 

The engineer, who has in the past utilized Nature’s gifts for man’s 
service, and whose pride it is to build for the future as well as the pres- 
ent, ought to foresee coming scarcity of these gi‘ts, for it is to him that 
the world will look for a warning of scarcity and for guidance as to 
how future wants may be supplied. 








Electrical Illumination at the Beginning of the Twentieth 
Century. 
——— 
[Abstract of a lecture by Dr. Louis Bet, before the New York 
Electrical Society. | 


In his opening remarks Dr. Bell said he would not speak of the 
science of electric lighting, but rather of the art of electric illumina- 
tion. The art has been as much neglected, perhaps, as the science has 
been cultivated. He did not propose to waste any time in explaining 
the doctrine of the electric current, which he would take for granted, 
and take the appliances which we have for granted, and try to briefly 
explain what we can do with them in the way of getting illumination, 
which is, after all, the object for which the whole science of electric 
lighting has been developed. 

To begin with, there is generally a good deal of misconception as to 
what we want by artificial illumination. There are two radically 
different doctrines, one may say, although they have not been formu- 
lated as doctrines, with regard to electric lighting and to artificial illu- 
mination of all sorts. One is that when we do artificial lighting we 
must try to vie with Nature herself, beat Old Sol at his own game. 
The other recognizes some of the limitations which finite intelligence 
and finite resources have imposed upon us, and goes at the subject of 
illumination, not as rivalling the illuminants of Nature, but merely as 
furnishing such amount of light as we actually need for some useful 
purpose. Our grandfathers, or great grandfathers, as it may be, did 
all their reading by the light of the tallow dip, save and excepting 
such of them as rose to great fame and did their reading by the ligbt 
of pine knots, which was considered a sign of great genius for many 
centuries. These two views of electrical illumination have come from, 
on the one hand, a lack of comprehension of illuminants, and on the 
other hand, from a realization of what the actual conditions are when 
we attempt to furnish artificial light. 

To begin with, at the present time it is safe to say that more illu- 
mination fails from being too bright than from not being bright 
enough. By too bright is meant too intense, as will be presently 
shown. The eye is a very curious optical instrument. Helmholtz 
used to say it was one of the worst optical instruments with which he 
was acquainted ; that if an Thstrument maker had sent him such an 
instrument so badly constructed with reference to all scientific prin- 
ciples as the human eye, he would send it back, with thanks. Never- 
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theless, it has one peculiarity, one power, which is the basis of all our 
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attempts at artificial illumination, which makes it possible, practically, 
to get artificial illumination, and that is the human eye can work over 
a tremendous range of brightness and still do its work effectively. 
We can read in brilliant sunlight, or by the light of a single candle, 
with fair comfort in both cases, although the candle is nearer than the 
sunlight. It makes comparatively little difference whether we read 
by the light of oue of these are lights ora single candle, so far as 
comfort goes. For other purposes the are light is very valuable, but 
the eye itself gets along very comfortably, even when the amount of 
light is considerably reduced. That comes from the expansibility of 
the iris of the eye, widening or narrowing the pupil, in accordance 
with the demands of the occasion. Cats, bats, owls and all nocturnal 
animals have a tremendously expansive pupil, as you know ; the cat’s 
ranging from a mere infinite narrow slit to a full and wide pupil, as 
night comes on. An eye contracts ten or a dozen times less than its 
maximum dimension when a brilliant light comes on. As the light in- 
creases the pupil contracts ; as the light decreases the pupil expands, 
letting in more light, and so enabling us to work satisfactorily with all 
sorts of artificial light. 

Think, for a moment, what would happen if we had to have the 
equivalent of daylight to do our work, or have our pleasure, in the 
evening. It would be substantially impossible to furnish the equiva- 
lent of daylight, except with an enormous number of arc lights. 
Fortunately, the eye is so constituted that, provided we work within 
a fair range of illumination, we get along very well ; and that, more- 
vver, enables us to produce some of the most useful effects which we 
get from artificial illumination. 

Whatever the source of illumination, there are some fundamental 
principles we must not forget in trying to do artificial lighting. The 
first is that the source of lighting ought to be unobtrusive, and, if 
you stop to think of it, that is the direction in which most artificial 
lighting errs. Instead of the source being unobtrusive, it is obtrusive, 
even unpleasantly so, and inste d of helping the vision, often hinders 
it, for the reason thata bright point of light in the field of vision 
causes the pupil to shut up and protect itself and lessens the amount of 
light entering the eye, sothat one cannotsee with anything like the con- 
venience which the amount of light would indicate. Excessive bright- 
ness of a particular spot is a thing to be avoided in all illumination. 
This is the reason for globes inclosing the lamps. The eye sets itself 
as regards the width of the pupil, as regards the effective aperture 
through which light falls on the retina, approximately to suit the 
brightest point in the field of vision, and as a result of thata very 
bright light dazzles the eye, and makes it extremely difficult to see ob- 
jects which are not given bright illumination and causes trouble. 
Any one driving along a street or road, particularly in the suburbs, 
particularly where there have been shadows, on a road illuminated by 
electric lights, realizes how difficult it is to see beyond them. At the 
time we had the towers, with large lights, at Hell Gate and along the 
entrance to the Sound, there was constant complaint from the pilots of 
various boats that the lights bothered them. At that time the persons 
who put the lights there turned up their noses and said, ‘‘ That cannot 
be ; we are giving you fine illumination.” So they were, but they 
were giving it from radiants so bright that the eyesight of the pilot 
was somewhat dazzled, the pupil contracted, and light coming from 
objects beyond and around, not equalling in brilliant illumination the 
lights in question, did not make sufficient impression upon the eye; 
in other words, you cannot see across a brilliant light. 

A very little experience with the arc light convinces us that, al- 
though it isa magnificent light, the light is unsatisfactory because it 
gives too much light in one place. The increase in brilliancy in arcs 
of that character is enormously great. It amounts to, say, 30,000 to 
50,000-candle power per square inch of radiant surface, and that is a 
brightness of which it is really hard to form any conception. Imagine, 
if you can, 10,000 candles concentrated in the flame of a single candle, 
and you get some idea of the intrinsic brilliancy, the dazzling rays, 
that proceed from an unshielded are light. Anything of that kind is 
simply bad illumination. It may be an extremely good light, but for 
illuminating purposes it is unsatisfactory, except in certain rare cases 
where, as in some of the early arc light experiments, the lights were 
put so high they would be out of the field of vision. Under these cir- 
cumstances, when the rays would not fall directly on the eye, one 
could get along comfortably with the bright lights. On the other 
hand, the lights were put so high that the actual illumination from 
them was much reduced, so that one may say that the unshielded arc 
light has no place whatever as a general illuminant. There are cases 
where it is very valuable, but for general purposes it has been, as you 
see in this city, superseded by arc lights inclosed, not in one globe 





only, but two, with the inner globe immediately surrounding the cir- 
bon. 

The intrinsic brilliancy of the are light is the highest artificial bril 
liancy with which we have to deal. We have all the way from 20,\)0 
or 30,000 to 50,000-candle power per square inch in some portions of 
a very bright arc. Some estimates have run as high as 100,000 candle 
power per square inch of radiant surface. The calcium lights, with 
which we were familiar as bright illuminants, have only 5,000 candle 
power to the square inch, while the ordinary incandescent light has 
only a matter of about 200-candle power to the square inch. And even 
that is too bright. If you will look at it intently for a moment, you 
will see, when it is out, that you will catch an after image in the eye 
of that bright filament. The after-image is a symptom of what may 
be serious effects on the eye if long continued. As a result, one can 
safely say that even the ordinary incandescent lamp, valuable as it is 
as an illuminant, is intrinsically too bright to yield entirely satisfactory 
results. That is the reason why people used to say so often—they are 
getting over it now—that the electric light was hard. What they 
meant by that was that it was too intense in its brilliancy ; although 
giving an abundance of light, the brilliancy was too intense to give 
thoroughly satisfactory results as an illuminant. Better results are 
obtained from a smaller lamp of 8 candle power against 16 candle 
power in another, and provided with a ground globe. The result is 
that the brightest spot on which the eye has to dwell is very much less 
bright than the naked filament of the incandescent lamp. This bril- 
liancy has fallen off, from being 200 to 250 candle power to the square 
inch, to being, perhaps, a matter of 15 or 20 candle power to the square 
inch. That means that the eye adjusts itself with reference to thie 
brightness of the entire lamp, the central portion being the brighter, 
and the pupil does not close as far, and one can see almost as readily 
with onelamp as with the other. In fact, the smallerlamp with ground 
globe is preferable, for the reason that the brilliancy being less, the 
pupil of the eye is wider, the effective aperture for the light used 
much greater, and the ability to read much greater, than it is with 
the very brilliant light, such as is given by the other lamps. Ina view 
of the automatic adjustment of the eye for the maximum brilliancy 
with which it has to contend, it does not matter much how it is done, 
so that the light is diffused, and lamps of that kind give a much more 
satisfactory illumination than lamps with naked filaments, in spite of 
the fact that the grinding of the globe cuts off from 25 to 30 per cent. 
of the total light, but the 70 to 75 per cent. left is enormousiy more 
useful than the original 100 per cent., because the intrinsic brilliancy 
is lower, so that the eye adapts itself to the more favorable condition. 

Another fundamental point in illumination, which is sometimes for- 
gotten, and which is really important, is its direction. One would 
suppose at first that it would not make any particular difference what 
way light fell upon an object which is to be illuminated ; whether you 
got it horizontally from the side, whether you got it from below or 
from above, yet, in point of fact, it has been found by long experience 
that light from above is much more useful than light from the side, or, 
particularly, from below. This is probably due to the fact that the 
eye, through the many centuries of its development in man, has got- 
ten habituated to geeting sunlight from above, rather than light from 
below. Itisa well established fact that light which comes from an 
abnormal direction into the eye is sure to produce fatigue in one way 
or another. For example, light reflected from snow is peculiarly severe 
and often produces a species of inflammation resulting in snow blind- 
ness. Not because of its great brilliancy, for it really is not any 
brighter than the sunlight, nor nearly as bright, but because it comes 
upward from the snow, entering the eye from an unfamiliar direc- 
tion, and probably concentrating its strength on that part of the retina 
less able to bear that particular sort of pounding from 3 brilliant light. 
It has been found that blacking the lower eyelid with burnt cork wil! 
stop the development of the snow blindness. You cut out the ground 
light which comes from below and remove the principal cause of the 
irritation. So there are two things to be specially considered ; first, 
the maximum brilliancy of the illuminant should not be very great ; 
it should be rather moderate ; it should not be obtruded on the eye, 
and the direction should generally be downward and not upward. 

The foregoing leads to the value of diffused lighting. Anything 
like diffusion of light means there will not be any one particular point 
which is very brilliant. The brilliancy will be rather moderate. At 
the same time an enormous amount of light can be successfully dif- 
fused in practice, and on diffusion we depend for some of our most 
valuable results in illumination. You can easily get an idea of the 
amount of the diffused light in any room by a s.mple experiment; 
that is, by turning out the lights which are available, and then shielc- 
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ng yourself from tke only source of light which you have left, when 
you will find, in spite of being in the shadow, considerable light will 
till be manifest all about you. A room with white walls will give 2 
r 3 times the effective illzmination, with the same radiant, as a room 
vhich is painted in dark colors. A white painted surface is the very 
vest diffuser of light. A white surface will diffuse from 60 to 80 per 
ent. of the light which falls upon it. The light shades of yellow, al- 
nost as much. The distinctly yellow shades are also admirable for 
diffusing light. Then come the shades of red and orange of various 
kinds. Then come the light blues, and, last of all, the very deep blues 
and the greens. A dark green is perhaps the worst diffusing surface 
that can possibly be found. A room light in eclor can be successfully 
lighted by diffusion alone, where there is no direct radiation falling 
upon the eye at ali. Sonetimes it isa very excellent scheme to avoid 
too brilliant radiance, also to get a correct direction for the illumina- 
tion, by depending entirely upon diffusion. Diffused light is appar- 
ently not as efficient as the brilliant light you get from an unshaded 
are. It takes, undoubtedly, a great deal more of energy to give an 
equal amount of light in candle power ; at the same time it is a ques 
tion whether lights supplied in that way consume the same amount of 
energy as a single arc light would to give the same illumination in the 
room. It is safe to say that the diffused light will give a much better 
illumination in spite of its lessened gross amount, on account of the 
fact that the light comes from the direction which is most useful, and 
is faintly toned to a pleasant color by the slight tingeing of the ceiling. 

Color is a matter of great importance to illumination, for two 
reasons and in two particular ways. In the first place, the color of 
the light which we are wont to receive is not white; it averages a 
rather yellowish white. We sometimes think it necessary to obtain 
extreme whiteness of illumination. An illumination of normal color, 
that is to say, a somewhat yellowish white, is the one to which we are 
all used, and by which we are wonted to judge the colors of objects 
about us. If one were judging colors, exclusively, the particular kind 
of light you would want would be daylight, or as close an approxi 
mation of it as could be obtained, so that we find in order to get a 
correct judgment of color it is sometimes necessary to have a clear 
white light, and that color we have to get practically by are lamps. 
Deep colors are always unpleasant and entirely unsuited to any prac 
tical illumination. In general, it is safe tosay you cannot trifle with 
the color of your illuminant without producing disagreeable results ; 
it makes no difference what the exact shades are. It is very desirable 
to confine one’s self in the use of colors in illuminants to colors to 
which one has become habituated—that is, white or yellowish light. 
A light derived from shaded ares placed above us is not as pleasant as 
the cornice light I have just shown. Certain colors of light are asso- 
ciated with certain things in the theater. They always attempt to get 
moonlight by a curious shade of bluish green, and it may be interest- 
ing to note that moonlight is greenish. That arises from the fact that 
moonlight, measured in candJe power, or in any terms by which we 
usually measure illumination, is a very weak light, and the eye loses 
its sensitiveness to red and blue before it loses its sensitiveness to green. 
As the light fades out toward the sunset, just as daylight is merging 
into darkness, one’s judgment of color gets warped and twisted by the 
faintness of the light. Reds and blues lose their brilliancy, and so 
when the moonlight comes on, there is actually left a preponderance 
of greenish rays, which are mimicked on the stage by putting the 
proper shade of green before the projector. 

Practically all our sources of light at the present are incandescent 
solids of one sort or another. The flame is merely the aggregation of 
white hot, yellow hot or red hot particles of carbon. The incandescent 
filament is merely a filament of carbon heated red hot, or white hot, as 
the case may be, by the current. In the case of the arc lamp we have 
the same thing, the radiant point there being the crater of the arc at 
ends of the carbon, which are heated toa very high temperature in- 
deed, and are brilliantly radiant. It should be borne in mind that the 
temperature of the flame, or the temperature of the radiant matter, is 
the thing which largely determines its color. A piece of iron heated 
moderately is red hot. After a bit it gets nearly white hot, and yellow 
hot, and finally it comes toa dazzling brightness, or whiteness. The 
same is true of any incandescent solid. We find certain oil lamps give 
a distinct! y orange tinge; we find candles giving a pronounced yellow- 
ish tinge, with much red, and the gas lamps give a yellowish hue, with 
less red. Finally, the incandescent lamps, when they are thoroughly 
energized by the current and heated extremely hot, give a light which 
is almost pure white—as white as the arc; and the arc lamp, which has 
a higher temperature than all the others, gives a light which is dis- 
tinctly white or bluish white. 








It should be borne in mind that in incandescent lamps the question 
of color has not anything to do with the amount of light; simply the 
temperature of the filament which gives the light. For instance, take 
five incandescent lamps of precisely the same candle-power (16), all 
working on the same circuit, with the same voltage; yet of the one 
having its filament of a higher temperature if near the others on a fix- 
ture nine persons out of ten would say that is the brighter lamp, 
whereas it may not be as bright as the others. The color in the lamp 
is simply a matter of the temperature which it carries, and with a given 
number of inches of filament in a lamp at the same temperature you 
will get the same total light in every case. It may be distributed in 
one way or another, but the candle-power of the lamp really means so 
many inches of filament at such a temperature, the filament being of a 
specified size. The ordinary lamp, as used in practice, gives a bright, 
clear, slightly yellowish light, but, on the whole, it is a very satisfac- 
tory color for general purposes. 

For the purpose of obviating the extreme brilliancy which we get 
from the unshielded light, the best general expedient is the frosted 
globe. There are many others which can be used successfully. The 
ordinary lamps which we have in commerce are either 16-cp lamps or 
8cplamps. For example, if we place a 16-cp lamp of the frosted type, 
which gives a very excellent, soft, clear light, alongside a 16-cp naked 
filament lamp, the frosted light seems to give, and for practical pur- 
poses does give, by far the better light. The basis of al! practical elec- 
tric illumination is this country for interiors is the 16-cp lamp. It 
should always be used in a frosted form, or otherwise shaded, except in 
instances where indirect illumination is attempted, when it can be used 
with the naked filament successfully. The 8-cp lamp should be the 
favorite. Lamps of 32, 50, 100 and 150 candle-power are freaks. They 
are used for some occasions, but not lamps to be considered standard 
or convenient for the ordinary purposes of interior lighting. A 4-ep 
bare filament lamp makes a pretty light where a small amount is 
needed. The filaments in this lamp are delicate; indeed, so fine you 
cannot see them except in a good light, and the lamps have not the en- 
durance of the 8, 16 and 32-cp lamps which are mostly used. 

There are various ways of lessening the extreme brilliancy of incan- 
descent lamps besides the use of the frosted globe. For example, we 
have lamps which can be toned down very materially by the use of 
shades, which produce, in not a very striking way, the same softening 
of the light which you get from the use of the frosted bulb. Various 
sorts and kinds of shades have been tried. These shades produce the 
same effect in toning down the apparent brilliancy that the frosted sur- 
face produces, and they, moreover, cut off less light than the frosted 
globe, and throw it conspicuously down or out sideways, as the case 
may require. This particular form is what is known as the holophane 
globe. There is a wide range in these globes. One is a diffusing globe, 
which throws the light out in a very satisfactory way, and produces 
precisely the same effect, as far as the eye is concerned, as the softening 
which you get from a ground or frosted globe; and, in point of fact, 
the loss of light in holophane globes, which are accurately cut, is only 
about 10 or 12 per cent., whereas in the ordinary ground globe it is a 
matter of 25 or 30 per cent. 

The incandescent lamp, in spite of its usefulness in a general way, 
is, from ascientific point of view, unsatisfactory. You cannot get a 
high enough temperature in the filament to give the efficiency you 
want to get. Of the total energy which goes into a lamp, even if a 
2-watt lamp, only about 5 or 6 per cent. is returned to you as light. 
The rest of it goes into heat. The amount of heat radiated, in spite of 
the fact that the incandescent lamp is of all the ordinary illuminants 
the one that gives the least heat, amounts to 94 per cent. or thereabouts 
of the total energy supplied tothe lamp. The low efficiency is due 
purely to the fact that we cannot carry the filament at a temperature 
high enough to get the desired increase in efficiency. For the purpose 
of improving the efficiency there have been conducted experiments 
innumerable, but the best products of to day are lamps running at 3 
watts per candle or a little under, but still they have an efficiency of 
only between 5 and 6 per cent. 

For better results than that we have to turn to other sources of illu- 
mination, and the obvious thing to do is to carry up the temperature of 
the illuminant to a point far beyond that whica is found in the incan- 
descent lamp. This is done in the arc lamp. At the temperature of the 
arc the carbon is vaporized very rapidly. Carbon, such as you find in 
the arc lamp, and in the filaments of incandescent lamps, is aJsubstance 
somewhat volatile. It volatilizes somewhat like iodine, passing from 
solid into the form of var and softens and gets putty-like, so when 
incandescent lamps are carried toa high temperature the filament 
softens and rapidly breaks. Asa result we have to look to the are for 
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help. There are smal! arcs made for the purpose of getting from 
lamps of moderate power an efficiency which we cannot get from even 
the best incandescents. Such lamps, in mere candle-power, may only 
be equal, in actual illuminating power, to these incandescents, but they 
seem brighter. The intrinsic brilliancy is greater, and the lamp itself 
appears to be avery bright object. It is very white, and it is very 
bright, as regards its intrinsic brillianey, but the absolute amount of 
lightis probably lessthan from the incandescents. Yet oneof these lamps 
takes only the energy which would be taken by three 16-cp incandes- 
cents. The arc is a different kind of a flame. It is much more power- 
ful as an illuminant, and is enormously brighter, owing to the fact 
that its efficiency, while perhaps not doubled, is probably as high as 9 
or 10 per cent., as against 5 or 6 per cent. on the incandescents, Lights 
of this kind could probably be shaded if they are going to be put where 
they would fall within the range of the eye. If youdo not shade 
them, you will find the same trouble as with the incandescent lamp 
with naked filament. 

Small are lamps of this kind give more efficiency than the incandes- 
cent lamps, and for some purposes they may be quite useful. They are 
intensely white, giving a light by which it is possible to judge colors 
with great accuracy, and are highly efficient; but, of course, they are 
open to the objection to which all ares of too great brilliancy are open. 
The brilliancy of the are can be cut down in various ways, the most 
obvious one being by the use of globes. An arc light which would be 
intolerably bright, and entirely unsuited to practical illumination when 
unshielded, becomes, when hidden behind globes, a very satisfactory 
source of light, providing it is not thrust down where you have to look 
directly at it. 

There is a difference, even in ares, in point of brilliancy, and there 
again, just as in the incandescent lamp, it resolves itself into a question 
of temperature. The bigger the arc is, the larger the volume of current 
and the hotter the arc gets, the more efficient it becomes. Some of the 
earlier lamps, which carried a heavy current and gave a short arc, 
were tremendously brilliant and very efficient. A lamp with a short, 
flat are, taking a heavy current, is enormously efficient. It has per- 
h ps 25 per cent. more efficiency in producing light than small arcs, 
because the carbon is carried to a much higher temperature. It is, 
however, an are which is not now a favorite, by reason of its unsteadi- 
ness and hissing and spluttering. We have passed now almost entirely 
to the inclosed arcs. 

The inclosed arc is simply an are with an airtight globe around the 
carbon, the airtight globe having a sleeve at the top into which the car- 
bon fits nicely, so that the air has the oxygen burned ont of it, the car- 
bon burning in an atmosphere which does not oxidize rapidly and con- 
sequently gives a better light. The inclosed arcs generally have arourd 
them a second globe. If the second globe is a holophane globe, there 
will result an admirable distribution of light, which is softened in a 
way highly satisfactory, without, at the sametime, cutting off any con- 
siderable amount of light. The absorption of the globe is probably not 
over 10 per cent., while the light still looks bright, but is not by any 
means as dazzling as it would be without a globe, or with a very light 
ground globe. These inclosed lamps are somewhat subject to different 
classes of color. The earlier ones gave a very perceptible bluish white 
light, a light not altogether satisfactory for general purposes, but, on 
the whole, a very useful one. As time has gone on, the iaclosed arc 
has become more and more effective, so tne light as we have it there is 
entirely satisfactory in color. 

The alternating are is another example of the way in which the tem- 
perature of the heated body affects its efficiency. The first type of alter- 
nating are brought out was the Jablochkoff candle, which was used 
years ago for illumination in Paris. The light it gives off is curious in 
color, because between the two carbon elements conveying the current 
there is a thin strip of kaolin which becomes very hot, and the kaolin 
gives out, like the lime light, a considerable amount of light of its own 
In fact, the principle of the Jablochkoff candle, with its bridge of kaolin 
between the light and the carbon, is quite similar to the principle of the 
Nernst lamp which has recently been brought out. In that case there 
is conduction across a stick of substance which 1s normally a non-con- 
ductor. In this case there isa kaolin strip which passes between the 
two carbons. The lamp had, from the earliest times, the unpleasant 
habit of going out on small provocation, and as the lamps were practi- 
cally used, they had several carbons with a very ingenious way of 
shifting the current from one to the othar, in case one came to grief, 
The carbon, if you can call it a carbon, consists really of two conduct 
ing strips of metal rather than a carbon, properly so called, and be- 
tween them a stick of kaolin composition. These edges are barely more 
than copper plated on the surface, so that while the conductors are 





really along the edges of the carbon, the white central strip is the thing 
which gives the majority of the light. They originally started off by 
using strips of carbon, but the particular sample shown to the audience 
is a metal conductor running down each edge of the light-giving ele- 
ment, and between the two is a mass of kaolin which becomes a con 
ductor and gives a very brilliant light after it isonce started. The 
principle of using the kaolin, which is itself a non conductor except at 
high temperature, as the light giving element, is, aS stated, similar to 
that inthe Nernst lamp, of which we have heard much in the past few 
months, and probably will hear more. Next we have an example of 
the alternating inclosed arc, which has the same general appearance of 
comparative steadiness and long burning of the carbons that the con- 
tinuous current inclosed arcs have, but at the same time it is, for ob 
vious reasons, principally lack of sufficiently high temperature, some 
what less efficient. The lights are very serviceable, however, where 
the direct current is, for one reason or another, not available. 

After all, you will say that the efficiency of even our best illuminants 
is not very high. The efficiency is not anything like what we would 
have it. Itis nota very comforting thing to think of putting in 100- 
horse power of energy and getting out 5 horse power in this furm, the 
form in which you want to use it. It is nut consoling tothink of utiliz 
ing any arc lamp, and getting out, if you have good luck and use a 
first-rate lamp, 10 per cent. of the energy you putin. The efforts of 
many inventors have been bent in many directions trying to get an 
arc lamp or incandescent or some kind of a lamp which would return 
a reasonable amount of the energy put in, but so far none of these ex- 
periments have led to anything commercial. The Nernst lamp is ex- 
tremely interesting as an attempt in this direction. The weak point 
of the carbon, as I have already stated, particularly in the form of an 
incandescent filament, is the fact that it will not stand high tempera- 
ture. It vaporizes, smokes up the inside of the globe, and generally 
goes to pieces. The Nernst lamp utilizes a little pencil, hardly bigger 
around than the lead of a pencil, perhaps1 inch or 14 inches long, of 
some refractory material, like magnesia ; in point of fact, the material 
used is much like the material used in the mantles of the Welsbach gas 
burner, but this material possesses the property of being a conductor at 
high temperature. At ordinary temperatures, it lets through no cur- 
rent, but at high temperature it becomes quite as good a conductor as 
carbon. 

The principle involved is the same asin the Jablochkoff candle. That 
is, the formation of an electric arc, heating to an enormous degree a 
pencil, in that case a little thin slip of highly refractory material, which 
becomes conducting and goes to an enormous temperature, and gives 
out a great deal of light. By the use of that refractory material, and 
handling it as deftly as may be, a fair efficiency is obtained, an effi- 
ciency, however, which is not greater than we have in the arc light, 
probably (indicating); that is to say, the highest claimed is about 14 
watts per candle, but the chances are that the filament of more refrac- 
tory material would outlast the lamp, and in that fact lies its chance for 
success, 4 

There is a determined effort going on to better the efficiency of the 
incandescent lamp, but the result is not by any means certain. It is 
certain, however, that a lamp has been produced which does give an 
efficiency as high, or higher than can be obtained by any incandescent 
lamp, and approximating that which can be obtained by the smaller 
light of the electric arc, and that is one very encouraging direction for 
experiment. I imagine that in six months or a vear the Nernst lamp 
will become, perhaps not a common sight, but a lamp which will be 
found more readily than one could be found for the purposes of this 
lecture. 

An interesting line of operation is that which depends on the drop 
ping of incandescent solids and passing to incandescent gas. The 
phenomenon on which experiments of this kind are based is that of 
the passage of electricity through rarefied gas, such as seen in the ordi 
nary Geissler tubes. There is every reason to believe it is possible to 
extract from incandescent gas perhaps as high as 25 or 30 per cent. put 
in it, in the form of light. Nevertheless, the difficulties in the way are 
many. We have available very good incandescent lamps, very good 


arc lamps, and we have an enthusiastic hope of getting something 
along the line of the Nernst filament which may be useful. We have 
an earnest wish that we may perhaps discover in the use of incandes- 
cent gas a higher efficiency than we can get from solid incandescence, 
and we have an illusory sort of an idea that, if fortune favors, we may 
discover the secret of the glow worm, but of that the glow worm him- 
self will have to speak. Science does not know his mind in that regard. 
So we can say, in summing up the progress, at present we have a very 
useful means of illumination, but we bave not, by any means yet 
reached the point where we can look pleasantly on our artificial illumi- 
nation and say we have anywhere nearly what we want. 
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Incandescent Gas Mantles Made from Lime. 
oo 

According to Herr H. Helmcke, of Hamburg, serviceable mantles. 
particularly well adapted for high pressure gas, can be made from lime. 
To a soluble salt of lime is added a small percentage (3 to 5) of alum or 
of borax, which does not act, so to speak, as a component of a mixture, 
but as an impurity which has the property of altering the physical 
properties of the substance in which it is present. A mantle made with 
such a solution splinters comparatively little, is tough, resists heat, and 
in a water gas flame it gives a good light. The lime does not fuse with 
the borax or alum, but is toughened by it. There are some advantages 
in using lime water instead of a solution of soluble lime salts, even 
though the amount of lime which can dissolve in water is so smal!, 
The mantle made with lime water is very easy to burn off, while with 
salts it is more or less difficult to get them reduced to ox'de. Nitrate 
alone is not good, for the mautle crumbles; acetate needs burning off 
with a strong flame; and so does chloride of caicium. Mixtures of 
salts of lime do better. The following is found to answer: 14 parts of 
potash alum in 100 of distilled water at 140° F.; when cool, dissolve 30 
parts of CaO to form a milky liquid, which is to be well shaken and the 
fabric (well cleaned) kneaded in it. Again, 15 to 25 parts calcium 
nitrate and 20 to 10 parts acetate or chloride in 100 parts distilled water ; 
filter and add 14 parts potash alum dissolved in the least quantity of 
distilled water at 140° F. Burning off has to be continued until the 
grey becomes white. Mantles so made are cheapand work better than 
the present ones with extremely hot flames. : 








Adjustable Curves for Draughtsmen. 


ele 
Mr. William J. Brooks, No. 5 Compton street, London, Englnd, 
is the designer and manufacturer of the three different types of flexible 
curves shown in the accompanying illustrations. It is true that the 


FIG. 4 
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designs are intended primarily for use in connection with shipbuilding 
operations, but the adaptability of the scheme is such that draughts- 
men will find good use for it in the outlining rooms of other types of 
engineering works. The curve shown in Fig. 1 is made entirely of 
celluloid, and is provided, it will be seen, with five finger rests. By 
placing the fingers and thumb of the left hand on these the flexible 
strip can be adjusted to fit any curve, which can then be drawn in with 
the right hand. In Fig. 2 another arrangement is illustrated. In this, 
the flexible strip is a piece of spring steel, having the linkwork shown 
attached to one side of it. This linkwork is provided with stiff joints, 
so that once the curve is bent into any shape it retains it until inten- 
tionally altered. It is thus possible to draw a symmetric figure by set- 
ting the curve correctly for the drawing of one side of the figure, and 
then turning it over when the other side may be drawn. This form of 
flexible curve is found useful in railway work for setting out yard 
switches and the like in the drawing office. In Fig. 3 is shown a third 
form of curve, intended specially for shipwork. In this case the flexi 
ble strip is of wood, and is adjusted to shape hy moving the cross 
pieces shown up or down. These slide in brass sockets, and remain in 
any position in which they may be placed. The knife edges A, A are 
intended for adjusting the curve to a center line, and it will be seen 





which is necessary with the forms of ship body now frequently used. 
Having adjusted the curve tothe proper form and drawn one side of a 
ship plan the other can be drawn in by reversing the curve. This pat- 
tern is also made with a flexible steel strip, instead of the woocen 
spline. Each pattern is made in several sizes. 








Foundry Iron. 
—$ —— 
[Read by CaPTAIN HENNING, Imperial Artillery, Berlin, Germany, be- 
fore the American Foundrymen’s Association. 


One of the commonest arguments against chemistry in the foundry 
is the well known fact that irons with the identical composition may 
show widely different physical properties, and, similarly, good cast- 
ings of a given kind may vary considerably in their composition. The 
importance of this situation makes it imperative to trace the causes for 
the apparent contradiction. 

In every case of this kind which has come to my notice, whenever 
the pig iron showed the proper analysis the blame has been placed 
upon the foundry. Poor molding, cold iron, unequal cooling, abrupt 
change of section, trouble in the place from which the test pieces were 
cut or difficulties in making a separate set of test bars, are considered 
as the primary causes of failure to see predictions carried out. It is 
also known that the cupola itself hasa great influence on results, for 
with the same mode of operations and material one day’s run may be 
quite different from the other. 

My own experience in one foundry has shown me that different ship- 
ments of one brand of iron, in spite of a practically identical com- 
position, may produce quite different results and that the foundry will 
not be to blame therefore. This particular foundry was accustomed to 
work so painfully exact that the conclusion was forced upon all of 
those interested that the root of the evil was to be looked for in the 
blast furnace. It isa well understood fact that even with the most 
uniform burden a blast furnace cannot make absolutely uniform pigs 
so far as their composition is concerned, yet the end product will be 
comparatively more homogeneous than a cupola process could make 
it, for the quantities are much larger and the process is a continuous 
one. If, now, the greatest care is taken in running the cupola and 
handling the molten metal the unavoidable differences in composition 
in the castings made will be found to be quite unimportant if only the 
same care is taken with the burden in the blast furnace. 

With a pig iron thus carefully made I have had no trouble whatever 
in producing a perfectly satis actory run of castings where the compo- 
sition ranged from 3.50 to 3 75 total carbon, 0.27 to 0.52 combined car- 
bon, 2.62 to 3.22 silicon, 0.98 to 1.18 manganese, 0.60 phosphorus, 0.03 
sulphur and 0.02 copper. The mixtures were naturally regulated very 
carefully with reference to pig and scrap. The percentage of impurities 
ranged from 7.50 to 8.10 per cent., the iron running 92.475 per cent. on 
an average. Whenever the percentage of impurities exceeded 8, send- 
ing the iron below 92 per cent., the castings would become undesirable, 
porous and weak. When the impurities reached 9 per cent. and over 
(I have sometimes had 9.36 per cent., which meant that the iron 
dropped below 91 per cent.) the castings were unfit for use. 

In my estimation the above limits are not absolutely final ones, for 
circumstances may circumscribe them much more closely. That the 
quality of the castings must suffer when the percentage of impurities 
rises is perfectly natural, but even with the same percentage of iron 
present, as, for instance, 92.475, as given above, or 92.22 per cent., as 
in another case where the impurities were 7.78, the difficulties may be 
greatly increased when any particular impurity goes up unduly. For 
instance, sulphur and copper may be too high, manganese, silicon and 

arbon too low. 

Where the same brand of iron was used continuously and the qua!- 
ity of the castings gradually deteriorated in spite of a proper pig iron 
composition, the answer was more difficult. The determination of the 
iron contents finally solved it. This was found to have gradually 
dropped from 92.475 per cent. down to 91.0 per cent. and even below, 
and resulted from changes in the furnace burden. It was found that 
in the hope of improving the pig iron for foundry purposes and getting 
a specially fine fracture the carbon was brought up to 4 per cent., the 
silicon from 4.10 to 4.34 per cent., the manganese to 1.23 per cent., 
phosphorus 0.6 per cent., sulphur 0.055 per cent. and copper from 0.02 
to 0.10 per cent. 

As I know of pig irons which are sold as among the best and still 
contain 4 9 per cent. total carbon, silicon 2 to 2.50 per cent., manganese 


‘iat the front portion of the spline can, if desired, intersect this line, | 0.6 to 0.7 per cent., phosphorus 0.94 to 1.20 per cent. and sulphur 0.10 
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to 0 14 per cent., it is not to be wondered at that the results would be | 
poor. Where the percentage of iron is dropped down to 80.65 per | 
cent., instead of being 92 per cent., castings must be failures. The | 
tendency of German furnaces is to burden the furnace to produce a | 
Maximum amount of silicon. The result is a maximum of other things 
not so desirable, and the complaints heard so often about bad iron are 
fully justified. 

The trouble with furnacemen seems to be the all too frequent prac- 
tice of using mill cinder in the burden. This, of course, promotes 
smoother running on the part of the furnace, helps to avoid explosions 
and cheapens therun. If this slag and cinder be added judiciously it 
certainly helps the foundrymen, but how few of them exercise the 
necessary care. My own experience indicates that irons made with 
the use of plenty ot cinder for washing purposes furnish a foundry pig 
iron which is unreliable, weak, and of very little value for critical 
work when compared with the honest pig irons. 

From the above remarks we will see that chemical and physical in- 
vestigations are of great value to the foundry industry and that the 
same class of investigations are equally necessary at the blast furnace 
if good results are to follow regularly. 

For a proper exchange of opinions and for purposes of record all 
chemical and physical investigations should be conducted on standard 
lines. Uniformity in test bars and methods of analysis is very essential 
not only where simple information is wanted but also for trade pur- 
poses. Fortunately Europe and America are working hand in hand 
in this direction. 

If, as it seems, there is a general demand on the part of consumers 
to get a better grade of castings, be it through an improvement of the 
cupola product or in the original pig irons used, this demand will have 
to be satisfied or attention will be turned in a still greater measure to 
furnace iron and steel castings. A comparison of the analyses men- 
tioned above with those which follow will show this. 

Cold blast charcoal iron usually runs 3 to 3.50 per cent. carbon, 0.60 
to 2 silicon, 0.40 to 1 manganese, 0.15 to 0.25 phosphorus and 0.02 to 
0.04 sulphur, or 4.17 to 6.97 per cent. impurities and 95.83 to 93.21 per 
cent. iron. Compared with the pig iron discussed in the early part of 
this paper a marked improvement may be readily seen. Steel castings 
similarly show only 0.74 to 1.44 per cent. impurities and 99.86 to 98.56 
percent. iron. It is evident that coke irons as now produced show a 
tendency to slip through altogether too great a percentage of impuri- 
ties, and indeed America has recognized this fact by an enormous ex- 
pansion of its steel casting industry. 

In closing this article I beg to acknowledge the disinterested kind- 
ness and assistance rendered me by the management of the Zawadyki 
Foundry, by General Manager Esser of the Upper Silesian Railroad 
Company, and the laboratories of Dr. Carl Heyer in Dessau. 








How to Get On in the World. 
—_>— 

To shirk a disagreeable task that has to be done, with good will or 
without; to try to evade the inevitable and postpone necessity ; to 
stand shivering on the brink when the plunge must perforce be made, 
and the sooner it is made the sooner the shock and its consequences 
will be over ; to waste our strength in fretful anticipations of fatigue, 
and to substitute dilettanteism for honest work, perfunctoriness for 
brave endeavor—these ways of living, though too much after the man 
ner of half-hearted men, are the ways which lead to ruin and destruc- 
tion. It would seem, indeed, as if the chief gond of life consists in the 
steadfastness with which one can buckle to and bear one’s burden— 
buckle to and bear one’s load ; as if tightening the straps and strength- 
ening the harness itself lessens the strain, and the more closely one 
stands up to one’s work the easier it is to do. Putting off the day of 
buckling to, hoping for miracles to be wrought in our favor by which 
that day shall never come atall, praying to the friendly Hercules look 
ing down at us from the clouds to lift our cart from the rut and save 
our own shoulders from the wheel, are misspent hours and misdirected 
energies in every way. 

It would be more to the purpose to buckle to with a will, and lift 
that sticking cart by one’s own efforts. It can be done, and more—it 
has to be done ; and delay scores nothing to our advantage, but much 
to our disaster, for sticking carts have the faculty of sinking deeper the 
longer they stand, and difficulties accumulate by time and delay, till 
what was once a layer of fiue white sand, and which a feather could 
brush away, becomes by neglect and lapse of moments a hard and 
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affairs are going wrong, and whose books show a perilous inclinatio 
Obviously the duly rational thing for him to do is to buckle to at onc: 
go into his affairs, check his expenditure, cut off his superfluities, an‘ 
lift his cart from the rut of bankruptcy into which it is fast sinking 
But if he has not the energy or common sense necessary for this—if he 
delays for this hope, for that fear—if now this problematical gain is | 
be made, that bad debt paid up—if his wife’s delicate nerves nex 
management, and the state of her health demand a carriage—if } 
must. strain one point for his son on his entering into life, an 
another for his daughter on her first season—if shadowy finge: 
slacken the straps, and the mildew of fallacious hope rusts th: 
buckles—what can there be but irremediable disaster and a genera 
collapse as the result of thos? insane attempts to shirk a painful tas 
and evade the inevitable? If he had had the courage of his situa 
tion, and buckled to at the first, he might have retrieved all that had 
been lost, and made good his future position. It was simply a questio: 
af promptness and daring—of buckling to with a will. But he tempo. 
ized and delayed, slackened this girth, loosened that strap, let ends {| 
loose and buckles slip, hoping rather than doing, and looking to that 
stalwart Hercules in the clouds or on that machine where he thoug|t 
was hidden the god who would put all things right with a nod of his 
head, rather than trust to himself, putting his own shoulder to the 
wheel and buckling to like a Trojan. In consequence when he comes 
to grief, anyone but himself could see he was foredoomed, and upsets 
the whole concern into the ditch. 

This is one result of that foolish temper which will not accept cheer 
fully what it cannot avoid by any ingenuity in the world, and whicl 
does not reflect that the more closely fitting the harness the easier it is 
to draw the load. If grumbling at a trouble would lessen and final!) 
disperse it altogether, by all means let it be done; if shifting one’s yoke 
from shoulder to shoulder, and vainly trying to pull it over one’s poor 
long ears, would slacken the strain and finally dissolve the substance, 
one would be well quit of one’s impediment for a litttle abrasion of the 
epidermis ; but when it only chafes and does not slacken, only deepens 
the sore, and never dissolves the substance, it seems but a poor exer: ist 
of energy and ingenuity, and buckling to would be a better emp!oy 
ment for all. 





ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
, cillianiin 

THE proprietors of the Scranton (Pa.) Gas and Water Company have 
issued a notice that, on and after April Ist, 1901, the net selling rat« 
shall be $1 per 1,000 cubic feet. 





Mr. WaLTER R. LeHMICKE, Secretary and Treasurer of the Ht 
Springs (Ark.) Electric Light, Water and Gas Company, died sudden 
ly in that city, the morning of the 3lst ult. 





Mr. RANDOLPH KENDALL, of Portland, Me., has been appointed 
General Manager of the Manchester (Va.) Light, Heat and Power 
Company. 





THE London (England) Daily Telegraph said recently: ‘‘To steal! 
pence out of a blind man’s tray is supposed to be the acme of mean 
ness ; but a Battersea man has found a means of rivalling that species 
of depravity. He deluded the children who lived in his tenement into 
the idea that the penny-in the slot gas meter was a new and resplendent 
bright red money-box specially designed to accommodate the savings 
of economical youngsters. On this assumption they cheerfully 
dropped their copper savings into the slot, and the ingenious deceiver 
burned the gas which cost him nothing. When the collector came 
and cleared away all the pennies the chagrin of the youthful student: 
of thrift may be imagined.” 


A CORRESPONDENT in Chester, Pa., forwards the following: ‘' At a 
special meeting of the Board of Directors of the Delaware County Gas 
Company, of Chester, the Vice President, Mr. Richard Wetherill, iu 
calling the meeting to order made formal announcement of the death 
of the President, Capt. W. S. McManus. A resolution, which was 
offered by Mr. Richmond L. Jones, and seconded by Mr. O. B. Dick 
inson, noted with the greatest sorrow that in the death of Captain 
McManus the Company had suffered an irreparable loss ; that to his 
untiring interest and industry the stockholders were largely indebted 
for the development of the property and the consequent increase in its 
business ; and that to him the public and the Company were positively 
indebted for the great improvement in the service rendered, thus 





concrete stratum, which not even the unassisted efforts of Hercules 


himself could break up or remove. Take the case of a man whose 


bringing benefits to the city of Chester that could not be adequately 
measured. The other members of the Board added oral tributes of 
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em to the worth of deceased, and high testimony of their love and | 


ird for him Tne resolutions having been unanimously adopted 


etherill ; Vice-President, O. B. Dickinson. Mr. J. 
s elected to the vacaney on the Board.” 


Frank Black 


rk. RoperT Dabney McCur, of Stanton, Va., has been appointed 
perintendent of the gas division of the Apperson syndicate’s prop 
eriies recently acquired by it at Lynchburg, Va. 


HE Dover (N. H.) House of Assembly has passed the bill authoriz- 
, the United Gas and Electric Company, of Dover, N.H., to acquire 
respective? properties of the Berwick Power Company and the 
Dover Gas Light Company. 
\T the ann tal meeting of the New Britain (Conn.) Gas Company, 
Directors el‘«cted were: James H, Eddy, A. J. Sloper, G. M. 
Landers, KE. N. Stanley and E. H. Russell—Mr. Landers succeeds the 
late Mr. F. N. Stanley. 


(HE new gas plant at Gardner, Mass., is in successful operation. 





Mr. W. H. Curtis, for over 18 years in the service of the Haver- 

i| Gas Company, where as Treasurer or head bookkeeper—he filled 
the latter position since the plant was taken over about 3 years ago by 
certain capitalists of Newark, N. J.—has resigned. 
Mr. P. J. Anderson, of Newark. 


His successor is 


THE Township Board of Springwells, Mich., has granted a franchise 
for the operation of a gas works to Messrs. John P. Cowing and N. F. 
Bromley, of Cleveland, Ohio, who are also said to control the stock of 
the projected Gas Company for the not far away city of Wyandotte, 
Mich. Under the agreement gas is to be sold in Springwells for illumi- 
nating purposes at the rate of $1.15 per 1,000 cubic feet, with 15 cents 
per 1,000 off for prompt payment, the rate on account of fuel use to be 
)0 cents per 1,000 gross, less 15 cents for prompt payment. It is agreed 
that work on the plant is to be begun within 6 months, and that the 
supply will be laid on by March 2, 1902. The ordinance provides for 
the distribution of a gas upto 17 candle power. Springwells is a town- 
ship of Wayne County, Mich., and is located on the Detroit river at a 
point about 3 miles west of Detroit. The tracks of the Michigan Cen- 
tral Railroad pass through Springwells, and the town maintains many 
manufacturing works. Its population is not less than 10,000, and 
there can be no doubt whatever that it would well support a gas works, 





“R. L.”, writing to the JOURNAL under date of the 12th inst , in- 
closes the following account of what was done to Mr. Horace A. 
\llyn, the capable superintendent of the Cambridge (Mass.) Gas Light 
Company, by his employees the afternoon of the 7th inst.—this action 
vell illustrates the affection and regard in which the lovable Mr. 
\llyn is held by those whom he directs: ‘‘ Mr. Allyn, there is a stop 
page in the works, and your presence is wanted immediately at the 
»wer end of the yard near the new water gas building.” This was the 
iperative message that soon placed Mr. Horace A. Allyn, Superin- 
tendent of the Ca bridge Gas Light Company’s works, on Third 
street, in ‘‘the hands of his friends,” or more to the point, employees, 
urarly 100 of whom had assembled to apprise him of the fact thata 
juarter of a century marked the time of his connection with the cor- 
poration. This recognition took the substantial form of a handsome 
solid silver, gold lined, punch bow! and ladle. 


The inscription on one 
side was : 


‘** Presented to H. A. Allyn, by the employees of the Cam- 
bridge Gas Light Company, February 7, 1901, 25 years.” Mr. Albert 
Barnes, Treasurer of the Company, made the presentation speech 

n behalf of the employees. He said: Mr. Allyn for some time past 
there has been among your employees here at the works a feeling of 
nrest which may, or may not, have attracted your attention, and this 
feeling has spread so rapidly and became so universal that the men 
ave finally decided to lay the matter before you, in order that you 
tuay take such action as you think best. They have asked me to pre- 
sent their case to you, thinking, I suppose, that 1 might do so with less 
as, or less prejudice, than one of their own number; and while I 
fer from them in that opinion most decidedly, I[ feel it my duty, as 
n officer of the Company, to do all in my power to bring about a 
roper understanding and pleasant relations between you and your 
employees, With this much by way of excuse for my part in this 
iatter, [ am here, as the mouthpiece of these men, to say that they 
ant you to understand that things must be changed somewhat from 
won. They want me to tell you that during ali the many years 


they have been here under you, they have tried to do their duties to 
tne best of their abilities, and they think the time has now come for 
tuem to have something to say to you about the way that you, on your 


part, have acted towards them. They want, furthermore, to say it in 


such language that you will not be left in doubt as to their mean- 


Board completed the following reorganization: President, Richard | know well 


ing. Doubtless this seems to you a strange proceeding, but you 
enough that when emergencies arise in the gas 
business they must be met promptly and effectively. To come 
right down to business, the men’s case is this: (Here the men 
opened ranks and disclosed in their midst the punch bowl stand- 
ing on a table handsomely decorated and adorned with flowers.) 
Mr. Barnes then continued : ‘‘ Mr. Allyn, your employees ask you to 
accept this from them as a slight token of their regard and esteem and 
as a feeble expression of their appreciation of what you have done for 
them, and been to them, during the past 25 years. Take it in the spirit 
in which it is offered, and use it with the spirit for which it is intended : 
So shall it always refresh you when weary and cheer you when de- 
pressed.”” Though taken thoroughly by surprise, Mr. Allyn managed 
to pull himself together and respond. He said : 

‘‘Mr. Barnes and Boys: It hardly seems enough to simply say that 
[thank you. It is perhaps needless to say that I am taken entirely by 
surprise. When I was requested to come down here, I had no idea 
that anything unusual was to occur. In the management of the 
affairs of the Company during the past 25 years I have endeavored to 
protect the interests not only of the Company but of yours as well. I 
am often called upon to say and do things which may at the time seem 
unjust to you. But I can assure you that I have always had the wel- 
fare of the working men at heart, and if I have succeeded in gaining 
your good will and respect, Iam more than repaid, and can only add 
again that I thank you one and all.” 


In further connection with the Cambridge Company it might be 


said that the water gas annex to its plant will be completed about June 
Ist. 


THE redaction in the gas rate at Scranton, Pa., is not favorably re- 
garded by the gentlemen who are pushing along the opposition scheme 


for-that city. The title of the opposition concern is: The Consumers’ 
Gas Company. 





Mr. James A, RuMRILL has been elected President of the Spring- 
field (Mass.) Gas Light Company, vice Mr. William H. Haile, re- 
signed. 


THE proprietors of the Newburyport (Mass.) Gas and Electric Com- 


pany propose to extend its service to the nearby towns of Newbury 
and West Newbury. 


THERE is very little doubt that Mr. John Martin, who has for some 
time been in control of the lighting situation at Marysville, Cal., will 
shortly become the owner of the gas and electric service at Chico, Cal. 
In fact we believe that he secured control of the Chico Gas Company’s 
properties about a fortnight ago. 





Any electrician out West who thinks that the gas business is decay- 
ing is respectfully referred to the last annual report of the Peoples Gas 
Light and Coke Company, of Chicago. The net earnings of the Com- 
pany for the year 1900 show a return equal to 7.68 per cent. on its 
capital stock, which appears to be $28,668,800. The Company paid a 6 
per cent. dividend in 1900, added 23 miles length to its street mains, 
and placed several thousand new meters. The Directors elected at the 
annual meeting were: Messrs. C. K. G. Billings, F.S. Winston, A. N. 
Brady, Walton Ferguson and A. R. Flower. Our advices from the 
meeting are dated the 13th inst., and it is suggested in them that Mr. 
Billings will not be re elected President of the Company ; but ourown 
belief is that he will be found doing business as President after the 
Directors have had their organization session. {Late news is to the 
effect that Mr. Knapp has been elected President of the Company, Mr. 
Billings to act as Chairman of the Advisory Board. 





Tue Hon. Fritz H. Twitchell, for many years a controlling spirit in 
the Bath (Me.) Gas and Electric Company, died in Bath, Me., on the 
5th inst. He had been prominent in the political, social and commercial 
life of Bath since 1880. He was a member of the Bath Common Coun- 
cil for several terms, serving as President thereof for four terms. He 
was Mayor of Bath in 1891 and 1892, and was a member of the State 
Assembly in 1893 and 1894. In 1898 he served on the Council to the 
Governor of the State. He is survived by his wife and one daughter. 


Tue Board of Aldermen, of Paterson, N. J., in the height of their 
wisdom, passed, over Mayor Hinchliffe’s veto, the franchise permitting 
the North Jersey Gas Company to do business in the districts now sup 
plted with gas by the Patersen and Passaic Gas and Electric Company. 





THE American Bridge Company announces that its New York con- 
tracting office will hereafter be in charge of Mr. S. Fischer Miller, for 
merly with Messrs. Milliken Brothers. The Company has also been 


awarded a contract for furnishing the steel work to the Bureau of Yards 





and Docks for building No. 22 at the New York naval yard. 
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The Market for Gas Securities. 





There is nothing of moment to chronicle in 
the state of the local gas share market. As a 
rule shares are firmly held and the underlying 
tone naturally is that of strength. There is 
some diversity of opinion regarding the merits 
of the Bedell bill, now before the New York 
Legislature, which has for its object the plac- 
ing of the gas and electric lighting companies 
of the State under the guidance of the Board 
of Railroad Commissioners. Failing a separate 
commission, it would seem that the measure is 
sure to be of benefit to the lighting interests 
concerned. Consolidated closed to-day at 193 
to 193}. There is some inquiry for Standard 
common, and odd lots of Mutual do not long 
remain untaken. All city gas bondsare strong. 

Brooklyn Union is going up, and it will go 
very much higher. The feature in that Bor 
ough this week was the persistent advance in 
Kings County Electric. We are told that two 
important interests would like to secure con- 
trol in it. Peoples, of Chicago, is in good de 
mand, and Lacledes are unchanged. Balt 
more Consolidated is 58 to 584. The general 
market is strong, with a persistent inquiry for 
accredited bonds. 





Gas Stocks. 





Quotations by George W. Close, Hroker ane 
Dealer in Gas Stocks. 


16 Watt Srreet, New York Cry. 
Feprvary 18. 
8 Allcommunications will receive particularattention. 


te" The following quotations are based on th 
of $100 per share. einen 


N. ¥. 


City Companies. Capital, Par. Bid. Asked. 
eee $54,595,200 100 193 193% 
Central Union, Bonds, 5's. 3,000,000 1,000 10844 10914 
Equitable Bonds, 6’s........ 1,000,000 1,000 105 os 

ete! cS) 2,300,000 1,000 120 ~ 
Metropolitan Bonds ...,... 658,000 os 108s 112 
i”, ee eesevensbe +» 3,500,000 100 295 299 
VE caSb ak ks vaanee 1,500,000 1,000 100 102 
Municipal Bonds.......... oe 750,000 
New Amsterdam Gas Co. .. 

SL OU: ccibesbesnens + 11,000,000 1,000 109% 110 
Northern Union, Bonds, 5’s. 1,250,000 1,000 104 104144 
New York and East River... 

Bomds 1st 5'8...... 00008 » 8,500,000 1,000 106 1063¢ 

** 1st Con. 5's. .00. +» 1,500,000 A 115 ; 
Richmord Co., 8. I......... 348,650 50 70 

” BORGES. cscces 100,000 1,000 = mf 
Standard...... eeccccescccnes 5,000,000 100 130 132 

co ae 5,000,000 100 148 150 

Bonds, 1st Mortgage, Be 8 1,500,000 1,000 116 114 
BAI akasskenbasdeivinws ‘ 299,650 500 130 

Out-of-Town Companies. 
Brooklyn Union .......... 15,000,000 100 =178 180 
+ * Bonds (5° 8) 15 000,000 1,000 us 119 
DAF DB iis cisicvicsvces ac 50,000,000 50 1 11% 

- Snecma Bonds..... 2,000,000 1,000 - 75 
Binghamton Gas Works... . 450,000 100 28 35 

* Ist Mtg.5’s........ 503,00: ) 5 " 
Bostun United Gas Co,— ia: barn. 

1st Series S. F. Trust... 7,000,000 1,000 82 85 

2d -: a * 3,000,000 7 
Buffalo City Gas Co. , 5,500,000 -_ i " 

= wy Bonds. 5°s 5,250,000 1,0U0 68 71 
Capital, Sacramento.,.,,... 500,000 50 35 

Bonds (6'8)......,:0..0.. 150,000 1,000 














Central San Francisco..... 2,000,000 a 106 =: 108 
Chicago Gas Co. Guaran- 
teed Gold Bonds........ 7,650,000 1,000 104 104% 
Cincinnati G. & C.Co....... 8,500,000 100 194 198 
Columbus (O.) Gas Co., ist 
Mortgage Bonds.......... 1,5(,000 1,000 106 10? 
Columbus (O.) Gas Lt. & 
Heating Co ...... cere 1,682,780 100 60 65 
Proterred...P.sccrcecss. 4,026,500 100 84 86 
Consumers, Jersey City 
BONS .00000000sc0ccc0ee8 600,090 1,000 102 103 
Consumers, Toronto........ 1,700,000 50 «6215S 216 
Consolidated, Baltimore... 11,000,000 100 58 58lq 
Mortgage, 6’s........... 3,600,000 115 
Chesapeake, Ist 6's. .... 1,000,000 
Equitable, 1st 6’s. ...... 910,000 = 
” Consolidated, ist 5’s.... 1,490 000 ee ic OF 
Consolidated GasCo.ofN.J. 1,000,000 100 12 16 
' . Cop: ie. 8 4:...... 380,000 1,000 80 85 
Consolidated G. & E. Co.’s., 
Little Falls, N.Y.......00 90,000 100 100 
PO cicaivass von seeoce ° 75,000 aa 100 
Detroit City Gas Co....... + 4,560,000 50 88 89 
“© Prior Lien 5’s....... 4,737,000 1,000 9944 100 
Detroit Gas Co., 5°S..00 sees 381,000 1,000 100 101 
© FD Bi scseesans 16,000 100 94 91% 
Equitable Gas & Fuel Co. a9 
Chicago, Bonds........+.. 2,000,000 1,000 a 101 
Essex and Hudson Gas Co. 6,500,000 35 40 
Fort Wayne ........eeee008. 2,000,000 35 41 
* Bonds...... sees 2,000,000 a6 60 64 
Grand Rapids Gas Lt.Co.. 1,000,000 50 103 105 
“ Ist Mtg.5’s........ 1,225,000 1,000 os “a 
TENG «cis ctexcasesencees 750,000 25 240 250 
Hudson County Gas Co., of 
BOW SOTGOy 6s cccasce sees 10,500,000 25 oe 
~ Bonds, 5’s...... 10,500,000 101 103 
Indianapolis...... ..... seeee 2,000,000 45 50 
- Bonds, 6’8....... 2 650,000 se 92 95 
Jackson Gas CO,...ceceeees 250,000 50 70 75 
7 Ist Mtg. 5°S. .ccccee 265,000 1,000 101 10214 
Kansas City Gas Light Co., 
of Missouri...... passes 5,000,000 100 aa 36 
Bonds, Ist 6’s...... eneese 8,822,000 1,000 10144 103 
Laclede, St. Louis.......... 8,271,000 100 74 7 
Preferred..... skesineeces Ee 100 37 100 
| re eeeeeese 10,000,000 1,000 10844 109 
Lafayette Gas Co., Ind.... 1,000,000 100 40 50 
Bonds..... sovcesevconss: “See Tee 60 65 
| ne er +» 2,570,000 50 110 120 
Madison Gas & Elec. Co.... 400,000 100 62 65 
- Ist Mtg. 6's. ...00. ° 350,000 1,000 10244 108 
sd 6 per cent. scrip, 
Gue 1901.,....c008 100,000 25 87 89 
Montreal, Canada ...... sees 2,000,000 100 182 18434 
Newark, N.J,,Con.GasCo 6,000,000 55 
Bonds, 6'8.....seeeeee++ 4,600,000 x an 103 
New Haven.....ccccscsscces 1,000,000 2 280 300 
Nashville Gas Lt. Co........ 1,000,000 50 110 as 
Oakland, Cal.......... seeeee 2,000,000 46 47 
= BOMGB scciccccees 750,000 
Peoples G. L. & CokeCo., of 
Chicago......sseseceeees 25,000,000 100 101% 10234x 
Peoples Gas Lt. & Coke Co., 
Chicago, ist Mortgage.... 20,100,000 1,000 ~ — 
2d ” «... 2,500,000 1,000 104 105 
Rochester Gas & Elec. Co.. 2,150,000 50 88 
Preferred..... Sscvescces ~—S,200600 50 86118 
Consolidated 5’s........ 2,000,000 we 874% 90 
San Francisco, Cal. .....+.. 10,000,000 100 47344 47% 
St. Paul Gas Light Co...... 1,500,000 100 45 47 
ist Mortgage 6°s........ 650,000 1,000 82 85 
Extension, 6'8...0..se008 600,000 1,000 re 
General Mortgage, 5’s.. 2,465,000 1,000 88 9014 
St. Joseph Gas Co..... sesee 1,000,000 100 85 40 
“* 1st Mtg. 5’s..... 750,000 1,000 9644 98 
Byracuse, N.Y. vcsccscscccs 1,750,000 100 l1l% 14 
Bonds.......sescoccsesee 1,612000 1,000 8836 93 
Washington, D.C .......6.. 2,600,000 20 «3807G 812% 
First mortgage 6’s...... 600,000 — we —s 
Western, Milwaukee........ 4,000,000 100 9434 95% 
Bonds, 5°8...002 .ssse00e 3,830,500 10644 107% 
Wilmington, Del. ......se00. 600,000 50 20u . 201 
e ? 
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POSITION WANTED 


As Manager of Coal Gas Plant. 
I will be ready to accept the management of a coal gas 
plant after March 1, 1901. Address, 


1310-2 J. G. LIGHT, Hillsdale, Mich. 





AS PRACTICAL MACHINIST. 
A gentle man. who is a practical mach!nist, and has had 
four years’ working experience as manager of a water gas 


plant. in a town of 10,000 people, is open to an engagement 
as Manager or superintendent. 


1341-2 Address, ** F.,’’ Lock Box A, Schenectady, N.Y, 


WANTED, 


Foreman for Coal Gas Works. 





Output 30 to 35 millions. 
Apply to “ FOREMAN,” 


Care this Journal. 


WANTED, 


Second-Hand Gas Exhauster, 

With engine and by-pass; 6-inch connections ; 
main and bench ironwork for sixes. 
Address, 


134(-tf 








hydraulic 


* EXHAUSTER, 
Care this Journal. 


FOR SALE. 


One Six-Inch, Automatic Connelly 
Street Governor, in good condition. 


Address C. M. KELLER, 
Columbus, Ind 


MRS. ALICE CARY WATERMAN. 


Demonstration Lectures 


In the delightful art of cookery. 
cialty. Address, 
1913 Deming Place, 

Chicago, Ills. 


HENRY MARQUAND & 60., 


BANKERS 


AND 


BROKERS. 


1839-4 











1320 tf 








For gas companies a spe- 


1339-3 











160 Broadway, New York City. 











Jewel 


NEVER BREAK. 


N.B. NOTE WELL. 


All-Steel Gas Range. 














These Mechanics 

helped to MAKE it, 
But they together 

cannot BREAK it. 





Write For Our 
New Catalog. 











George M. Clark and Company, 
CHICAGO. 


EASTERN AND EXPORT AGENCY, | 
82 John Street, New York City. ! 


FRED. K. WELLS, 
Manager. 
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INCLINED GAS BENCHES. 


WITH THIS SYSTEM 


THE COST OF MAKING COAL GAS IS MATERIALLY REDUCED 
BY DISPENSING WITH SKILLED LABOR AND HALF THE NUM- 
BER OF MEN. IN A MEDIUM SIZED WORKS OVER 50 PER CENT. 
IS SAVED, AND EVEN THE SMALLER PLANTS CAN BE OPERATED 
AT A MUCH LESS EXPENSE THAN BY ANY OTHER METHOD. 


COZE PATENTS ARE OWNED BY THE 


LACLEDE FIRE BRICK MANUFACTURING CO. 


THIS COMPANY 


IS THE OLDEST MANUFACTURER OF GAS RETORTS IN THE 
UNITED STATES, AND REFERS TO SUPERINTENDENTS OF GAS 
WORKS GENERALLY AS TO THE MERITS OF THE LACLEDE 
HORIZONTAL AND INCLINED BENCHES AND SETTINGS. 


IN COAL GASB 
MANUFACTURE. 


TS Uubdddsdddddidd 
= rm on =< @ 
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meen SEY LACLEDE FIRE BRICK 

ere ron *Y = MANUFACTURING CO., 
STRENCTH AND 915 WAINWRIGHT BUILDING, 
DURABILITY. ST. LOUIS, MM0., U. S. A. 
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MOST COMPLETE 


William M. Crane Company, 


FOUNDRY : PEEKSKILL, N. Y. 
Sole Agents for The Perfect Ranges 


Gem City Stove Company, 





For efficiency and economy of gas used, it is equal to the best 


in the market. The cold-water inlet passes up through the 
center of the heater to the head, from which the water is 
forced through tubes to the hot-water outlet inside of 
casting, direct to top of boiler. A powerful burner, with an 
adjustable air mixer, is furnished with each heater, and so 
placed that the space occupied is vertical, the mixing 
chamber not protruding at right angles to the boiler. The 
heater is lined with asbestos to prevent loss of heat from 
radiation. This heater can be used in connection with the 
regular water back on the coai range, if so desired. We 
heartily recommend it for household use. When a small 
amount of water is required, only a small amount of gas 
need be used, as the boiler is heated from the top down. 


Number. List. Code. 
7 Iron coil. $11.00 Manager. 
37 Brass coil. 22.00 Native. 


DIMENSIONS: HEATER, 26 inches high, 543 inches diameter. 


BASE, 8 inches diameter. 


Number. List. Code. 
8 Iron coil. $13.00 Notion. 
38 Brass coil. 30.00 Naught. 


DIMENSIONS: 209 inches high. CYLINDER, 8 inches diameter. 


BASE, 10 inches diameter. 


FULL. LINE OF 


“PERFECT” and “VULCAN” GAS RANGES. 


HAVE YOU RECEIVED OUR CATALOGUE NO. 19°? 
IF NOT, A POSTAL WILL BRING IT TO YOU. 


GAS APPLIANCES and GAS STOVE FITTINGS IN THE UNITED STATES. 


MANUFACTURERS, 
1131-1133 Broadway, New York. 
NATHANIEL TUFTS METER CO., 


Boston, Mass., Sole Agents for New England States. 
Ww. M. DUVAL & CO., ” 
: Agents for Pacific Coast, San Francisco, Cal. 


snvvononvonnsveynognongvovnonnnnnennnnnan oo nenonvonn enna 
New “‘Vulcan’’ Water Heaters. 


Can be attached to Horizontal or Upright Boilers. 
Made with planished iron cylinder, Iron or Brass Coils. 
Very compact, occupies small space, and easily attached to any boiler. 


MUbbbsssssssssssssssdcdsdddddddddddddddddddddddddddddddddsddsddsddsddddddddddddddddddddddddddddadddsdsdddsdddddcddddddddcccadscca 
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posal and our operative system are 
such as to insure most favorable quota- 
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tions and deliveries for any part of the world. Structures 
Branch Offices and Works: of every 
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CHOLLAR’S SYSTEM OF 
GAS PURIFICATION. 


Coverew py Five U.S. Patents. 














In operation, revivification of the oxide is effected by 
repeated reversals of the direction of the flow of the gas 
through the beds (in the two boxes used under this sys- 
tem there are eight acifferent routes for the gas to take 
whereby the purified gas is made to revive the oxide in 
parts of the apparatus while the foul gas is fouling it 
in others. 

The boxes are charged or discharged from the sides 
as well as the top. 

There are no Hydraulic Cups or heavy covers. 

Either end of the apparatus is inlet or outlet at pleasure 

The capacity is increased five-fold or more over ordi- 
nary methods without addition to building. 

The apparatus costs less than for any other system. 


For Estimates Write The Stacey Mig. Co., 


SOLE MANUFACTURERS, 
FOR FURTHER INFORMATION ‘WRITE CINCINNATI, OHIO. 
B. E. (HOLLAR, 714 Locust Av., St. Louis, Mo. 


























Mr. T. Viner Clarke, of London, Eng., having compiled a novel Chart 0: 


Coal Tar Genealogical Tree. Map illustrating the various CHEMICAL PRODUCTS DERIVED FRO™ 


; COAL AND COAL TAR, in the form of a Genealogical Tree, including 
all the products discovered (the total number amounting to near 700), offers for sale a limited number of copies in Colors, mounted on Linen, 
with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO., No. 32 Pine Street, New York. 
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W. H. PEARSON, Prest. W. H. PEARSON, Jr., Vice-President. J. T. WESTCOTT, M.E., Manager. L. L. MERRIFIELD, M.inst.M.E., Chiei Enginees. 


THE ECONOMICAL GAS APPARATUS CONSTRUCTION GO., LD. 


American Offices: 269 FRONT STREET, EAST, TORONTO, ONT. 
London Offices: 19 ABINGDON STREET, WESTMINSTER, S.wW. 


Telegraphic Address: ‘‘ CARBURETED LONDON AND TORONTO.”’ 








The above Company have erected since 1893, or are now erecting, their universal type of Carburetec 
Water Cas Plants at the following Cas Works: 


Cubic Feet Daily. Cubic Feet Daily 
Blackburn, England - - =  - = 1250,000 Colchester, England (Second Contract)- - - - =- = 300,000 
Windsor Street Works, Sivmtaghen, i - - = = 2,000,000 York, England .- - - © © + ‘© © =* = 750,000 
Saltley Works, Birmirgham, oe - - + + = = 3,000,000 Rochester, England - - _ = oes Oe. SS Oe 
Colchester, England -~— - - = = = = = 300,000 Kingston, Ont. — -* h - 7 * = = 300,006 
Birkenhead, England a. - - - = = 2,250,000 Crystal Palace District. England - 7 - - 7 = = 3,660,060 
Swindon (New Swindon Gas Company), England - = = = 120,000 Duluth. Minn. : . - = =e = = 360,006 
Saltley Works, Birmingham, England (Second Contract) - - 2,000,000 | Caterham, England - - - - - - = = = 450,000 
Windsor Street Works, comm, aguas apeaeaa Contract) 2,000,000 | Enschede, Holland- - - - - + es, Ss 150,000 
Halifax, England - - - - = = 1,000,000 Leicester, England- - - - - . rs 2,000,000 
Toronto - - - - - 2 © *# + 2 = = 260,000 Buenos Ayres (River Platte Co.) - - ~~ % - - 700,000 
Ottawa - - 2 + * = = 260,000 Burnley, England <Pe- ’ : - =  =* 1,560,060 
Toronto (Second Centvact, — - 2 +  # = = 2,000,000 Kingston-on-Thames, England - ~~ * . 1,750,000 
Lindsay (Remodeled) - - . - - . - 125,000 Accrington, England - - . - - . 500,000 
Be lleville- - - Se eh Sees - 250,000 Tonbridge, England Sf - # ee le llelhU€f 
Ottawa (Second Geatenst) - Sal ie Ke a es - 250,000 Stretford, England - - - - ° : 500,000 
Brantford (Remodeled) - - - - + - - - - 200,000 Oldbury, England - ‘ ‘ : - 300,000 
St. Catherine's (Remodeled) - - - - = - - - 250,000 Saltley Works, Birmingham, England ( Third Contract - 2,000,000 
Kingston, Pan - - + + + + © © © = = 125,000 York, England (Seccnd Contract) - = - - 750,000 
Montreal - - - + + = © © © *#* = = §00,000 Rochester, England (Second Contract) - - - - - - 500,000 
Peterborough, Ont. - - - - + + = = = + 250,000 Newport, Monmouth, England - - - - - 250,000 
Wilkesbarre, Pa, - - - + + = = = = = 750,000 Todmorden, England o 3 : : . : -  §00,000 
St. Catherine’s (Second Contract) - - - - - - - Z50,000 Tokio, Japan - . : : - 1,000,000 
Buffalo N.Y. - - = + -+ + = - © = = &,000,000 Nelson, British Columbia ‘(Complete Gas Works). 
Winnipeg, Man. - - - - + = * * = = 500,000 








Utherfand onstruction & — uO. 


Offices: 15 WALL ST., NEW YORK, and OSHKOSH, WISCONSIN 


Owners of the ‘“‘ SUTHERLAND” Patents for Water Gas Apparatus. 


Gas, Electric Light, Water Works, and Electri~ 
Street Railways Built, Remodeled, 
Operated, Bought and Sold. 


A few of the places where the SUTHERLAND Apparatus is in successful operation : 


Ilion, N. Y. Tarrytown, N.Y., 3 orders. Mendota, III. 

Herkimer, N. Y., 2 orders. Ft. Henry, N. Y. Circleville, O. 

Little Falls, N. Y. Gainsville, Fla. Joplin, Mo. 
Fishkill-on=Hudson, 2 orders. Hollidaysburg, Pa. Asheville, N. C. 

Clifton Springs, N.Y., 2 orders. Waterville, N. Y. Youngstown, O. 

Green Bay, Wis. Huntington, L. I. «Kingston & Rondout, N.Y. 
Stevens Point, Wis. Lexington, Mo. 


CORRESPONDENCE SOLICITED. 
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KERN INCANDESCENT GAS LIGHT COMPANY'S 


SYSTEMS. 
SAVES 80 PER CENT. OF YOUR GAS BILL. 


THE NEW DISCOVERY. 
BURNS ONE CUBIC FOOT OF GAS PER HOUR. 


No Chimneys to Break. Mantles do not Blacken. Better than Elec- 
tricity, and only 1-10th the Cost. Not a mere statement, but a Guarantee. 


a (MANUFACTURED GAS, 
— CAN BE USED WITH 4 NON-CARBURETTED GAS. 
NATURAL GAS OR GASOLINE GAS. 


35 TO 40 CANDLES PER CUBIC FOOT. 











Burner No. 0 consumes 8-10 cubic foot, 30-candle power. 
ot 1 te 1 ee 35 > ee 
66 2 6 2 cubic feet, 70 hd 
3 se $ ” 105 66 
4 a 4 140 . 
7 = 7 . 225 





Prices Reasonable. Catalogues on Application. Agents Wanted. 


Kern Incandescent Gas Light Company, }" MURRAY ST. 
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JOHN CABOT. 





i 


| We try to sell our Trays, | 


| not our customers. 





5537-557 W. Thirty-third St., 
New York City. 











a | 


Ludlow Valve Mfg, Co,, 


TROY, N.Y., U.S.A. 
Double and Single Gate Valves, %” to 72”, 


——-FOR— 


Gas, Water, 
Steam, Oil, 
Ammonia, Etc. 


HOT GAS VALVES A SPECIALTY. 





Send for Catalogue. 





Bristol’s Recording 


PRESSURE 
GAUGE. 


) For continuous re 
cords of 






fy et 
/ Cas Pressure 
/ Simple con- 

structio — 
accurate Na _ on, 
‘and low | ope 


Cireulars. 


THE BRISTOL 60., 


Waterbury, Conn. 


— GAUGE 


Silver Medal, Paris Exposition. 


y/ 
y/ Fully Guaranteed. Send for 


THE LINK-BELT MACHINERY CoO., 


ENGINEERS, FOUNDERS, MACHINISTS, 
Chicago, U.S. A. 


ELEVATING & CONVEYING 
LIN K-BELT MACHINERY for HANDLING 
COAL, COKE, OXIDE, ETC 

Tilting Coal and Coke Cars, 


Breaker Rolls, Shaking Screens, 
Power Transmitting Machinery. 


Machinery designed and erected to suit 
existing conditions and available space 





‘“* Link-Belt® Breaker. CATALOGUE UPON APPLICATION 

















A WELL SHAPED FLAME 
TO A GAS MAN IS AS 
REFRESHING 
AS A GLASS OF WINE 

TO THE LAYMAN 


D M. STEWARD MFG CO 


107 CHAMBERS St. CHATTANOOGA 
NEW YORK. TENN. 
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WILLIAM M.CRANE COJ ye 


es \ | 


PAT ERuT: 
¥ pias SOLE AGENTS FOR UNITED STATES. 


WE 1133 BROADWAY NEW YORK 


THE THOMAS DAY CO. 
DISTRIBUTING AGENTS FOR PACIFIC COAST, 


SANFRANCISCO. CAL. 











454 TRADE PAPER 








Parson’s Steam Blower 


FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZE 
OR OTHER WASTE MATERIAL. 


PARSON'S TAR BURNER, 


FOR USING COAL TAR AS FUEL. 


PARSON'S AIR JET TUBE CLEANER 


These devices are all first-class. They will be sent teany responsible party for trial. No sale 
unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY. 


H. E. PARSON, Supt., 457 Putnam Ave., Brooklyn, N. Y. 
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AMERICAN GAS COMPANY 
GONSITUCLOIS Of Goal GS Apparatus. 


BASTERN AGENTS HOR 


BREDEL’S SYSTEM P. H. & F. M. ROOTS GO.’S 
COAL GAS PLANTS AND GAS APPARATUS. | Exhausters, Governors, etc. 


GENERAL AGENTS FOR 


BRONDER’S CHARCING AND DISCHARCINCGC MACHINES. 


AMERICAN GAS COMPANY, 


222 South Third Street, Philadelphia, Pa. 


FRED. BREDEL, C.E. 


Goal and Water Gas Plants. 


OWN SYSTEM. 


RECUPERATIVE FURNACES, WASHERS, CONDENSERS, PURIFIERS, PURIFYING MACHINES, COKE CONVEYERS, ETC. 

















SOLE UNITED STATES AGENT FOR 
ARROL-FOULIS MECHANICAL CHARGING AND DRAWING MACHINES. 


Gas Enriching Plants to Enrich Coal Gas up to 24 Candle Power, and Making a White, Bright, Non-smoking Gas, 


CAS RETORTS AND SPECIAL BLOCKS AND FIREBRICK MANUFAC- 
TURED UNDER THE SUPERINTENDENCE OF MY OWN CHEMIST. 


COMPLETE GAS WORE SW. 











No. 118 Farwvell Avenue, . Milwaukee, Wis. 
Eastern Agents: AMERICAN GAS CO., Construction Department, 222 So. 3d St., Phila., Pa. 
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~ ROOTS’ _. 


LATEST IMPROVED GAS EXHAUSTER 


—AND— 


NEW GAS GOVERNOR AND STEAM VALVE. 
GUARANTEED TO REGULATE WITHIN ONE-TENTH OF AN INCH, WATER PRESSURE. 


| The Most. Perfect Gas Governor on the Market. 


MORE DIRECT IN ACTION. FEWER PARTS. 
EASIER TO ADJUST THAN ANY OTHER COVERNOR. 


———— $$ _—_______ 1 $$$ _ ———— — ore 
. ., > | 
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INQUIRIES CHEERFULLY ANSWERED. WRITE FOR CATALOGUE. 





P. H. & F. M. ROOTS CoO., 


Connersville, Ind. 109 Liberty St., New York. 





Eiastern Office: 


American Gas Company, 


222 South Third Street, Philadelnhia, Pa. 
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TT ORNELL & UNDERHILL 
RREN FOUNDRY AND MACHINE CO. b 7 
WA Established 1856. Works at Phillipsburgh, N. J- . Wrought & Cast lron Pipe, 























“| ee New York Office, 160 Broadway. MALLEABLE AND CAST IRON FITTINGS, 
= Brass and Iron Cocks and Gate 
Cee” CAST IRON WATER AND GAS PIPE, °° Vas 
FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF _ 45 AND 47 BEACH ST., NEW YORK. 























Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, eto., etc. 


coae Grneronnon tog. eve, zone BINDER for the JOURNAL. 

















se &= "EMAUS PIPE FOUNDRY. 
sane — a DONALDSON IRON COMPANY. EMAUS, PA 





MANUFACTURERS OF 


GENERAL SALES ae, erovowey, CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 
Western Office: Monadnock Block, Chicago, Ills. Also, FLANGE PIPE, LAMP POSTS, Etc. 


GAS COMPANIES, ATTENTION! — | 








THE ATLAS PATENT PIPE WRENCH. = : 
A High- Cas ei Forged Stee To0l,, 
__ Quick, Effective, Po: sitive in adjustment, ‘The Price, $1.00. 
qu a Cha 1 Pi ine Wr on ‘and 8 = w 
bed sorgad — nen s0 - be yp peng ™ bw py eat Send diate at “a ee = 4 ‘ide We be lie ve it will ¢ 


ATLAS PIPE WRENCH C0., 121 Liberty St., New York. 51 Flood Building, San Francisco. 5 ey ae eee een Nee, 





 GHRISTOPHER CUNNINGHAM, 


PROPRIETOR, 


THE NOVELTY oTEAM BOILER WORKS, 


BROOKLYN, N. WY. 


$$ 


STORAGE TANKS FOR GAS Works, 
To Retain Fluid Material of Any Sort. 











PIPING IN AND AROUND GAS WORKS. 





Work Done for Several of the Largest Gas Companies in 
America Stands as Reference. 
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(Copyrighted, 1894, by the AMERICAN METER CO.) 


AMERICAN METER C0. 





ESTABLISHED 1834. INCORPORATED 1863, 


NEW YORK AND PHILADELPHIA, 


CHICAGO, ST. LOUIS, 


SAN FRANCISCO. 


PUBLIC LIGHTING TABLE. 


MARCH, 1901. 


Table No. 2. 











Fs Table No. 1. NEW YORK 
= FOLLOWING TUE CITY. 
2 MOON. ALL Nieut 
: LIGHTING 
< | 
= & | Light. | Extinguish.|) Light pean 
| P.M. A.M 
Fri. | 1| 3.40 am| 5.40 am) 5.30 | 5.45 
Sat. | 2| 4.20 | 5.40 5.30 | 5.45 
Sun. | 3/NoL. NoL. || 5.30] 5.45 
Mon.) 4/NoL.rmMiNoL. 5.30 | 5.45 
Tue. | 5|INoL. |NoL. || 5.40| 5.35 
Wed.| 6| 6.30 pm| 8.30 pm) 5.40 | 5.35 
Thu. | 7] 6.30 | 9.30 1 5.40 | 5.35 
Fri. 8! 6.30 10.30 | 5.40 | 5.35 
Sat. 9 | 6.30 11.20 5.40 | 5.35 
Sun. 10} 6.30 12.20 am|| 5.40 | 5.35 
Mon./11| 6.30 | 1.10 | 5.40/ 5.35 
Tue. 12] 6.30 | 2.00 || 5.50 | 5.20 
Wed. (13) 6.30 LQ} 2.50 || 5.50 | 5.20 
Thu. |14) 630 | 3.40 5.50 | 5.20 
Fri. {15} 6.30 | 4.20 5.50 | 5.20 
Sat. (16) 6.30 | 5.00 550 | 5 20 
Sun. |17| 6.40 | 5.00 5.50 | 5.20 
Mon. |18| 6.40 | 5.00 5.50 | 5.20 
Tue. 19] 4.40 | 5.00 || 6.001] 5.10 
Wed. 20 6.40 NM 5.00 6.00 | 5.10 
Thu. |21| 6.40 | 5.00 6.00 | 5.10 
Fri. |22) 6.40 | 5.00 6.00 | 5.10 
Sat. [23] 6.40 | 5.00 6.00 | 5.10 
Sun. |24! 6.50 | 4.50 6.00 | 5.10 
Mon. }25)11.30 | 4.50 || 6.00) 5.10 
Tue. (26/12.20 4% | 4.50 6.10 | 4.55 
Wed. |27| 1.10 | 4.50 6.10 | 4.55 
Thu. |28/ 1.40 | 4.50 6.10 | 4.55 
Fri. |29| 2.20 450 6.10 | 4.55 
Sat. [30] 2.50 | 4.50 6.10 | 4.55 
Sun. [311 3.20 | 4.50 6101 4.55 


DURING 1901. 








By Table No. 1. By Table No. 2. 
Hrs. Min Hrs. Min. 


January ....220.10.| January. ...423.20 


February. ..192.30 | February. ..355.25 





March..... 180.00 | March..... 355.35 
April.......158.30 | April...... 298.50 
) eee 140.40 | May.......264.50 
June ......135.40 | June...... 234.25 
July .......138.00 | July.......243.45 
August ... 156.20 | August ....280.25 


September..174.40 | September. .321.15 
October... . 202.3 October .. ..374.30 
November... 220.40 | November ..401.40 
December. .241.30 | December. .433.45 








Total, yr..2161.10 | Total, yr...3987.45 
| 
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NEW YORK, 33 Nassau St. PHILADELPHIA, Broad and Arch Sts. CHICACO, 54 Lake St. 


Welsbach Street Lighting. Company 


- OF AMERICA . 


oii, oie Welsbach System 
torres“ Of Street Lighting, 


Which includes its specially DESIGNED AND PAT- 
ENTED BURNER for STREET and PARK LIGHT- 
ING exclusively. 

Uniformly SUCCESSFUL in seventy-five Cities 
and Towns. 

By means of the Welsbach System of street lighting 
the superiority of GAS over electricity for street lighting 
has been fully demonstrated. 


POINTS OF MERIT: 
Economical, 
It is Attractive, 
Successful, 
Up-to-date. 
IT LIGHTS THE STREET. 


Where there are no gas mains we can furnish an equally good 
light by our SELF-GENERATING NAPATHA WELSBACH 


No. 36. BURNER, and thereby supply a uniform light in all localities. oon. 


Correspondence solicited from Gas Companies and others interested in Municipal and outside lighting. 




















~Welsbach Famous Mantles. 





THE INCOMPARABLE OTHER 
, oe WELSBACH BRANDS 
MANTLE: Magnificent 
FINEST EXAMPLE ortnaacy 
OF INCANDESCENT Endurance. 
THE HIGHEST 
GAS LIGHT ILLUMINATION, 


EVER EXHIBITED. The Lowest Cost. 


oe 








Welsbach Lamps, Mantles, and Complete Line of Glassware and Supplies 


WELSBACH COMPANY, 


GLOUCESTER, N. J. 
Chicago Branch Department and Supply House, = = = * « 70 Wabash Avenue. 
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% 
THE STANDARD DOUBLE SUPERHEATER. gam 
KOWE WATER GAS“APPARATUS . 
THE UNITED GAS IMPROVEMENT COMPANY @ 
PHILADELPHIA \ 
» 
we 
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Estab!ished 1858 ‘ncorporated 1890. 


Cuas. E.Grecory Prest. Davin R. Daty V. Prest. & Treas 
H. D. ABERNETHY, Sec. 


J.H. Gautier & Co. 


Greene & Essex Streets, 
Jersey City, N. J. 


A 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES 


sea —__— 


Cround Fire Clay, Fire Sand and Cround 
Fire Brick in Barrels and Bulk. 
2=soa—- 


SOLE MANUFACTURERS OF THE 




















Also for Free-Firing and Full and Half-Depth Regenerative 











A. H. GuTkKeEs, 


E. L. Rice, H. A. PERKINS, 
President. 


Vice-President. Secretary. 


Brooklyn Fire Brick Works, 


MANUFACTURERS OF 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
Office, 88 Van Dyke St. Brooklyn, N. Y 





Established 1854. Incorporated 1S69. 


LACLEDE 
Fire Brick Manufg. Co., 


CAS RETORTS . . 
FIRE BRICK. . 
RETORT SETTINGS 
Water Gas Cupola Linings, Fire Clay, Etc. 
Proprietors for the U. S., Coze System of 
Inclined Benches, 


Estimates Furnished on Application for Most Successful 
Style of Construction. 


Manufacturers of . 


Benches, for Burning either Coal or Coke 
in the Furnaces. 


914, 915 & FO Waewright Building, Ot. Louis, Mo. 


Adam Weber Sons, 


Manhattan Fire Brick and Enameled 
Clay Retort Works, 


Works, Weber, N. J. 


Office, 633 East 15th St., New York. 


Modern Recuperative 
Furnaces. 








Standard Fire Brick and Gas Retorts. 





The Construction of 
Gas Works 


PRACTICALLY DESCRIBED, 


By WALTER RALPH HERRING. 
Price $2. For Sale by 


A. M. CALLENDER & CO., 





32 Pine Street, N. Y. City. 









LEG IE BOREMEH. 
FIRE Bric 


oe. i ee 
L uk) 

















Works, 
LOCKPORT STATION, PA. 





—ESTABLISHED 1864.— 


JAMES GARDNER, JR., CO., 


Hamilton Building, Fifth Avenue 
PITTSBURGH, PA, P.0. Box 373 


Successor to WIGtLIAM GARDNER @ SON, 


Fire Clay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE JU. 8S. 








HENRY MAURER & SON, 
(ESTABLISHED 1856.) 

EXCELSIOR FIRE BRICK & CLAY 
RETORT WORKS 
WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y. 
Clay Gas KRetorts, 
BENCH SETTINGS, 
Fire Brick, Tiles, Ftc. 





GEROULD'S IMPROVED RETORT CEMENT 


A Cement of great value for patching retorts, putting on 
mouthpieces, making a 2 » all bench-work joints, lining blast 
furnaces and c upolas, This cement is mixed ready for use. 
Economic and thorough in its work. Fully warranted to stick. 
Price List, f.0.b. Galesburg, Ills., or Buffalo, N. Y. 


In Casks, 400 to 800 po yun ds, at 5 cents per pound, 
In Kegs, "100 to 200 
In Kegs less than 100 * 


C.L. GEROULD, Galeentiis 


For orders East of Buffalo, N. Y., or Pittsburg, Pa., freight 
will be paid to these points. 





Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
417 Pine Street, St. Louis, Mo. 


PROPRIETORS OF THB 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment ts now employed almost en- 
tirely in the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points. 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying. 





We construct 
Half and Full Depth Benches of Our Own Design, 
Containing 6, 8 or 9 Retorts. 


We have Greatly Improved our Recuperators, 
Coke can be used as Fuel in Furnaces. 


Coal or 





Tueo. J. Smiru, Prest. J. A. TAYLor, Sec 
A. Lams.a, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY AT 


LOCUST POINT, BALTIMORE, MD. 


Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Our [Improved Half and Full Dept): 
Benches have been Adopted by 
Many Gas Companies. 


WALDO BROS., 102 MILE ST., BOSTON, MASS. 


Sole Agents for New England States. 














JOHN DELL, 


General Manager. 


MISSOURI FIRE BRICK CO, 





MANUFACTURERS OF 





ESTABLISHED 
1882. 


Gas Retorts, Bench Settings, Fire Brick, Cupola Linings, Etc. 


We are prepared to furnish and erect COMPLETE, Half and Full Depth Benches of 6’s, 8’s, 9’s, 
with Regenerative Furnaces, Constructed to Burn either Coal or Coke. Also Plain Benches. 
“ORRESPONDENCE 


IS RESPECTFULLY SOLICITED. 





C ICE: 
All Olive a Continental Bank, 


TY OFFICE: { ST. LOUIS, MO 
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GAs WORKS SPECIALTI ES, 
AUTOMATIC STREET GAS GOVERNORS, 
BALANCE GAS GOVERNORS. 


“Iron Sponge” and Natural Oxide 
FOR GAS PURIFICATION. 
EXHAUSTERS, ETC. 


LOUDLY Iron Sponge & Governor Co. 


No. 395 BROADWAY, 
NEW YORK CITY. | WESTERN BRAN“H COVNELLY IRON SPONGE & GOVERNOR CO., 


Telephone 3033 Franklin. 788 South Canal Street, Chicago. llis. 


|. ADAM WEBER SONS, 
‘Manhattan rg Brick aud Enameled = Retort Works, 


: UNION GAS AND ELEcTRIC Co., } 

“ a q : _— ‘York, Nov. 28, 1900. { 
F esigners ail % | * Your chimney con- 

r “3 stenniiua I feel sure is ab- 

3 solutely the best of anything 

M4 in the market. The Chim- 
ers 0 ney which you have just 
, Bricks. 
WORKS AT: ILION, GLENS FALLS, LITTLE 

FALLS AND BAY CITY. 


completed for us at Glens 

Falls, N. Y., gives first-class 

Main Office nik ‘Depot, = = = = No. 633 ak | 15th Street, New York City. 
Works at WEBER, on Raritan River, Middlesex County, New Jersey. 























satisfaction in every way, 
and its elegant finish adds 
greatly to the general ap- 
pearance of the Station. As 
fast as opportunity offers,we 
will, beyond question, con- 
struct chimneys of a sim lar 
kind at our various proper- 
ties. Yours very truly, 
EDWIN E. WITHERBY, 


Manager. 











The Gas Engineer’s Practical Hints on the Construction and Working 


- Laboratory Handbook, of Regenerator Furnaces, 
IED By JOHN HORNBY, F.I.C. 








LSS. 


By MAURICE GRAHAM, Assoc. M-.Inst.Cc.B. 


Price, $2.50. [Price $1 95. * For Sale by 
C. A. 1. CALLENDER & CO,, 32 Liae Street, N.Y. City A. M. CALLENDER & CO., No. 32 Pine Street, New York City. 
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JAMES D. PERKINS, President. F. SEAVERNS, Treasurer. T 


THE PERKINS COMPANY, |, 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal, =|: 
Old Kentucky Shale and 0. K. Boghead. 


SHIPMENTS FROM NEW YORK. PHILADELPHIA, BALTIMORE AND NORFOLK 














BERWIND-WHITE COAL MINING COMPANY'S 



























C 
Ocean Westmoreland Gas Coal. f° 
E 

STRIGTLY High Grade....., 
Offices 3 Carefully prepared. ” 
Washington Building, New York. For Gas Making or 
Betz Building, Philadelphia. Heavy Steaming. ( 

* MUELLER SPECIAL ATTACHMENT MACHINES * HAZELTON MERWATER TUBE 
Never fail to find a good word from progressive HIGH PRESSURE BOILERS 
managers. ities, ieee. , 3 
A very simple attachment added to our regu- | Pars? aed ga 


Stacks 


























: : The Pionee 
lar B-108 gives absolute protection to your ser- Vertical Wa. Far | ‘¢ pi 
er ube - oe ous Metal In\ 
vice men from being overcome by gas. | Word. wi rk. w 
Means less labor to a tap and more taps| nnd aurbty Hazelt ani 
to the day. the Most Vital _ Or 
art of a 
CATALOGUE FROM Boiler, won| oy a. 
Fastened at 1 ele ee ~~ 
One End Only, TGS tin uanie te te eevee | an . 
H. MUELLER MFG. COMPANY, | <x: = ieee ae 
” e 9 = with- fas cas id Gs) as we ew oe | 120 Liberty 
, Out Strain, elie St., N.Y. 
DECATUR, ILLS. Posabity ot [| ae C 
“109 eakage. ee ae 
. . Peake ** Paila, 
— _ me — 10 to 2: per ct N.Y 
alte over L 
Ou- . o 
SaFETY Gas Main “THE M | NER” * <a ,: 
Globe | 


Street and Boulevard | 
Lamps. 


Cheapest and Best. 
THOUSANDS IN USE WITH 
INCANDESCENT BURNERS. 











STOPPER bo/ 


Send for Catalogues. 


THOMAS T. W. MINER, - 


821-823 Eagle Av., N.Y. 


FOR SHUTTING OFF GAS IN MAINS | 
TEMPORARILY DURING ALTERATIONS | 
AND REPAIRS 




















| DESPARD GAS GOAL, 
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The Despard Gas Coal (0, MADEIRA, HILI, & Co., 


INCORPORATED. 
MINERS AND SHIPPERS 














MINERS AND SHIPPERS OF 


cos wm. — Aildracite and Bituminous Coal and Coke, 


| MINES, = =  Clarksburgh, Harrison Co., West Va. GENERAL EASTERN SALES AGENTS 


> WHARVES, = - - Locust Point Baltimore, Md. 
[Fri + ge Eastable Baling Baltimore, | PENN GAS COAL co. 


| FOUSSEL & HICKS, ¢ genes, } BANGS & HORTON 


OPERATING THE FAMOUS MINES IN THE 
roadway, N. Y. 60 CongressSt., Boston | 


a | YOUGHIOGHENY COAL BASIN. 


KELLER ADJUSTABLE owners OF OVER 1,000 COAL CARS. 


COKE CRUSHER. | COAL CAREFULLY SCREENED AND PREPARED FOR GAS PURPOSES. 


Strong, Simple, Durable. Will | 











Crush any Size Desired. OFFrTicHs: 
Cc. M. KELLER, PHILADELPHIA BOSTON, NEW YORK, 
on, OTN, ne # Coke Con 32 South Broad Street. 70 Kilby Street. 143 Liberty Street. 
olumbus, In 
Correspondence Solicited. BRIDCEPORT, CONN. READINC, PA. 





a a H. McCvUL.LovuaaA, " Prest. Cras. F. GODSHALI, Treas. H. C. Apams, Sec. 


Do You Wish to Know 
what size of pipe to use to convey any quantity 
of gas, any distance, with any loss of pressure THE WESTMORELAND COAL 0. 


and any initial or final pressure? Then use 
C 9 G FI Pe t | Chartered 1854. 
OXS Uas riow Votiputer, Mines situated on the Pennsylvania and the Baltimore 


as it gives this information accurately at sight, | 


without mental effort. No calculations needed. and Ohio Railroads, in Westmoreland County, Pa. 


Saves time, money and mistakes. 





' Price, 6.5 x 8 inches, in cloth case, $2.50. For 


sale by POINTS OF SHIPMENT: 


A. M. Callender & Co., 32 PineSt.,N.Y. PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J, 
WATEING (SENECA A, | i ¢ 











GREENOUGH’S 

6 Since the commencement of operations by this Company its well-known 
DIGEST OF GAS CASES,” ud | Coal has been largely used by the Gas Companies of New England and the 

| Middle States, and its character is establisned as having no superior in gas- 


einai eae rns | | giving qualities, and in freedom from sulphur and other impurities. 


——ileter pininmns tne min. 224 | Bouth aha te, Phila., Pa. 


This is a valuable and important work, acopy | 














of which should be in the possession of ev ery | 


gas company in the country, whether large or 
small. Asa book of reference it will be found 


invaluable. Itis the only work of the kind 


which has ever been published in this country, C rude Oj | ; Gas N ap htha, 
“ is most complete. Handsomely bound. | Refined Petroleum, Gas Oil. 


Orders may be sent to 


A. CALLENDER & C0., 32 Pine St, N.Y. Toledo, O., and Pittsbnpuren, Pa. 








Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 
GAS OIL. 


Correspondence Solicited. 26 Broadway, New York City. 
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Principal Office & Works, Waltham, Mass, 


DAVIS & EARNUM MEG. CO. 


WALTHAM, MASS. 


Boston Office, R’m 18, Volcan Bldg,, 8 Oliver St 





Single, Double and Triple-Lift Gasholders of any Capacity. 


Tubular, 





Pipe and Sinuous Friction Condensers of all Sizes. 





| Steel Tanks for Gasholders, 


Iron Roof Frames and Floors 


Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 





Self-Sealing and Pressed Steel Mouthpiece Lids. 





Le s Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 


speewee, Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and & 





Special Castings of all Descriptions. 








BAXTER & YOUNG, 


CONTRACTING AND CONSULTING 
GAS ENGINEERS. 


Examination and Values Ascertained of 
Artificial and Natural Gas Properties. 


COMPLETE CAS WORKS ERECTED: 


Artificial and Natural Gas 
Mains Furnished and Laid 
CORRESPONDENCE SOLICITED. 


A. E. BOARDMAN, C. E., 
Consulting and Contracting Engineer. 


Particular attention given to Gas, Water and Electric 


Plants. Long and successful experience 
with the problem and practice of 


Filtration for Public Water Supply. 
BREVARD, N. C. 


JAMES T. LYNN, 


GAS Sree eer 


CONTRACTOR, 


Wayne Bank Building, - DETROIT 


GAS PROPERTIES PURCHASED. 

















Geo, Shepard Page's Sons, 


GAS MAGHINERY. 





DAVID LEAVITT HOUGH, ; 
Consulting Engineer 








OFFICE : WAYNE COUNTY BANK BUILDING, | ce Solicited. 
DETROIT, MICH | 180 Fulton Street, New York City. 


Corresponden 


CONTRACTOR, 


3742 FIFTH AVE. N. Y. 


KERR MURRAY MANUFACTURING CO. 


Latest fJesign Rotary —xhauster, —— 
—— With Automatic (overnor 


Single or Double=Lift Gasholders, 
WITH OR WITHOUT STEEL TANKS. 
Storage Oil Tanks, Condensers and Scrubbers. 


Purifying Boxes, with Cover-Lifting Apparatus, Center Seal or Valve System Connections and Oxide Elevator 
REVERSIBLE WOOD PURIFYING AND SCRUBBING TRAYS. 


Mouthpieces, Standpipes, Etc; in Fact, All Classes of Ironwork for Benches 
DOUBLE GATE ALL IRON GAS VALVES, 3 TO 36 INCHES DIAMETER. 


ALL SIZES OF STREET SPECIAL CASTINGS. 
EFoRT WAYNE, IND. 


Rooms 201 & 202. 














tor. 


ES, 


zx 





: [rol Holder Tanks, 
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| BARTLETT, HAYWARD & CO. 


BALTIMORE, MD. 





Triple, Double and Single-Lift Gasholders. 
CONDENSERS. 









































ROOF FRAMES. Scrubbers. 
Girders. Bench Castings. 
| BHAMS at OIL STORAGE TANKS. 
| 4 - - = iF — > ae “Blanes eS 
RAS. ————— SS" S—SSESCBloilers. 


PATENT STANDARD WASHER-SCRUBBER. 


The best apparatus for the extraction of all Ammonia and a large proportion 
of Carbonic Acid and Sulphureted Hydrogen. The Scrubber has been materially 
improved and is provided with patented Wooden Segmental Grids, instead of 
Metallic Discs, thus reducing the weight on shaft and power for operating same. 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 





MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 








ALEX. C. HUMPHREYS, M.E., M. Inst. C, E. ARTHUR G. GLASGOW, M. E., M. Inst. C. E. | GASHOLDER TANKS AND 
GAS WORKS MASONRY COMPLETE 


H UMPH REY S & G L A SG OW | Plans prepared and Estimates furnished at short notice. 
9 


J. P. WHITTIER, 


238 Java Street, Brooklyn, N. WY. 











BANK OF COMMERCE BLDG., 38 VICTORIA STREET, 
31 Nassau Street, London S.W., | 

alpen caged GEORGE R. ROWLAND. 

Formerly with the Continental Iron Works. 
CONSULTING CAS ENCINEERS Draughtsman and Constructing Engineer. 
Drawings, Specifications and Estimates furnished for the con- 

AND MAN ACE RS. struction of new works or alteration of old works. Special 

attention given to Patent Office drawings. 

CAS PROPERTIES PURCHASED. Office, No. 245 Broadway, N. Y. City. 
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Millville, N. J. ENGINEERS, 
Foundries and Works: | Florence 6 IRON FOUNDERS, 
Camden, a 2 ® MACHINISTS 


400 Chestnut Street, PHILADELPHIA, PA. 


MANUFACTURERS OF * BUILDERS OF 


Cast Iron Pipe. | Gas Holders. 


Single, Double and Triple Lifts, with or without Wrought Iron or Steel Tanks 
SOLE MAKERS OF chine 


THE MITCHELL SCRUBBER nee FREEZING PREVENTER 


seams at THE TAYLOR 


REVOLVING BOTTOM CAS PRODUCER. 
PURIFIERS, CONDENSERS, 
HEAVY LOAM CASTINGS, DUNHAM SPECIALS, 


SCRUBBERS, BENCH WORK. ¢_— uypbRAULIC WORK, LAMP POSTS, VALVES, Etc. 


ISBELL-PORTER CoO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Machinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. —oFficts- Bridge & Ogden Sts., Newark, N. J. 


The Continental Iron Works, 


THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


West and Calyer Sts. (Near 10th & 23d St. Ferr'es 
NEW YORK, Borough of Brooklyn. 





























BUILDERS OF 


Gas Holders. 


Single and Multiple Section Gas Holders a Specialty. 


STEEL GAS HOLDER TANKS. 
BENCH CASTINGS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers. 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “D” Retorts. 


THE 
LO OMIS PRO CESS. | We make to order CAP BURNERS toburnany amou 


Now in successful operation at Works of John Russell Cuttlery Co., Turner's Falls, Mass., under a stated pressure. Send for samples. 
and Henry Disston’s Son’s Saw Works, Tacony, Pa. 
The Cheapest Gas Generating System in the World. 


Plans and Estimates Furnished. 


BURDETT LOOMIS, - - Hartford,Gonn.) ~~ un... 


248 N. Sth St., Phila., Pa. 











Also SERVICE CLEANERS, DRIP PUMPS, and STRE! 
MAIN PROVING APPARATUS. 
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WILLIAM STACEY, Prest. T. H. Brrou, Asst. Mangr. 
J. E. STACEY, Vice-Prest. & Gen. Mangr. R. J. TARVIN, Sec. & Treas. 


THE STACEY MANUFACTURING CO. 


Established 185!. 
Single, Double and Triple-Lift 


GASHOLDERS, 


Of any Capacity, with or without Wrought Iron or Steel 
Tanks. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Sellt- 
Sealing Mouthpiece Lids. 


Ceneral Office: Cincinnati, O. 
Eastern Office: 911 Drexei Building, Philadelphia, Pa 


RITER-CONLEY MFG. Co. 
GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks. 
STEEL ROOFS and BUILDINGS. 


PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. 


GENERAL OFFICE: Pittsburg, Pa. EASTERN OFFICE: 39-41 Cortlandt St., New York City. 














WM. HENRY WHITE, 


No. S32 Pime Street, - - - New YoreE City 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited. 





Plans and Estimates Furnished. 








1900 DIRECTORY 1900 


TE AMERICAN GAS COMPANIES. 


Price, - - - - - - - $5.00. 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 











276 American Gas Light Fournal. Feb. 18, 1901. 


(842 = feily & Fowler, = 1901 
LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 





























Single or Telescopic. With or Without Iron or Steel Tanks. 
OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


Ba eb 
“es es £ met 
x 
OR ee SAR gy 
Xe - ' Ff ra 5 
os 1 es * “i, 
yA 
Hae Se p aN : ' i : 
es ; mm 
t ‘ 


Brooklyn, N. Y. 


MANUFACTURERS OF 



















Single or Multiple-Lift 


GASHOLDERS, 


Complete with Steel Tanks. 


The contract was completed and the 
Capacity Of Holder, 500,000 Cu.Ft. 





BENCHES, SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 
Self-Sealing Retort Lids, 


AND ALL PARTS OF 


GAS WORKS APPARATUS. 





Contractors for 
Complete Works. 





ALSO, SOLE MANUFACTURERS OF 


Cc. W. BLODGET’S 
HOT GAS SCRUBBER. 


FIELD'S ANALYSIS 


E"or the Wear 1899. 


An Analysis of the Principal Gas Undertakings in England, Scotland and 
Ireland. Being the Thirtieth Year of Publication. 


Compiled and Arranged by 
JOHN WW. EIELD, 


Secretary and General Manager of The Gas Light and Coke Company, London. 


Price $5. For Sale by 
A. M. CALLENDER & CO., - No. 32 Pine Street, N. Y. City. 


The order for this Triple-Lift Holder and Steel Tank was received by the Logan Iron Works 


from the Union Gas Light Company, of East New York. 
Holder was in actual use in 90 days from receipt of order. 
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Established 1854. 


D. McDONALD & CO... 


MANUFACTURERS OF 


WET AND DRY METERS, STATION METERS AND METER PROVERS. 


THE GLOVER PREPAYMENT METER. 














The amount of gas delivered for 


the coin can be instantly and The gas registered agrees abso- 


positively changed without re- lutely with the amount pur- 


moving the meter or replacing chased by the coin. 


any parts. 











WE HAVE MADE AND SOLD IN THE UNITED STATES 


OVER 70,000 OF THESE METERS, 


ALL OF WHICH ARE GIVING PERFECT SATISFACTION, 


Correspondence Solicited. 
561 West Forty-seventh Street, Si, 53 & 55 Lancaster Street, 34 & 36 West Monroe Street, 
NEW YORK. ; ALBANY, N. Y. CHICACO. 


MRS. HELEN ARMSTRONG, 


Teacher of Cookery. 


Special Courses Prepared for Gas 
Companies. 


159 W. 66th St, Chicago, Ills 








JEFFREY 
ELEVATING 
MACHINERY. 


Designed to Suit the Conditions. 





Coal Handling Machinery. 
Coke Crushers. 


"Refers, by permission, to the following gas companies, 
for whom such lectures have been given : 









NASHVILLE, TENN. | MACON, GA. Shaking Screens. 
SHREVEPORT, LA. COLUMBUS, GA. eae : 
SALEM, 0. NEWPORT NEWS, VA. Power Transmission [achinery. 
PENN YAN, N. Y. LEXINGTON, KY. 
——— n= ADDRESS THE JEFFREY /1FG. CO., 
GAS TAPP N COLUMBUS, O., New York, Denver, U. S. A. 








Drilling and Tapping 
Pipe under Pressure 


- WITHOUT ANY ESCAPE OF 
GAS. 


They are Strong and 
Compact. 


Size of Combination Drills 
and Taps % to 4-inch. 


Machines Sent to any Gax S E N D 
Company for Thirty 


usher Cueentaiihe FOR 
we CATALOGUE. 


S) ltl. Lith, See CHEMISTRY OF ILLUMINATING GAS, 


DAYTON, 0. } By NORTON H. HUMPHRYS. Price, $2.40. Orders may be sent to A. M. CALLENDER & CO.. 32 Pine St., New York. 


Jeffrey Coke Crusher. 
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NATHANIEL TUFTS METER CO, 


8 Medford Street, Boston, Mass. 


MANUFACTURERS OF 


DRY GAS METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges. 


Pianta for manufac: METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


turing, is enabled to furnish re- 


wwe  FPrepayment Gas Meters. 











CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY,. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 107 West Monroe St. 
SAN FRANCISCO, 221 Front St. 








CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Ftc., Etc. 
~m=— “Perfect” Cas Stoves —- 


KEYSTONE METERS, 
CAREFULLY MADE. 


The KEYSTONE METER CO., Royersford, Pa., and WIESTER & CO. 22 Second St., San Francisco. 











Do you wish to Know 


what size of Pipe to use to convey any quantity of Gas, any distance, with 














any loss of pressure, and any initial or final pressure? Then use 


COX’S GAS FLOW COMPUTER, 


as it gives this information accurately at sight, without mental effort. No 
calculations needed. Saves time, money and mistakes. 
Price, 6.5x8 inches, in cloth case, $2.50. 
For sale by 


A. M. CALLENDER & CO,, 32 Pine St.. N. Y. City. 
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AMERICAN METER COMPANY, 


NEW YORK, PHILADELPHIA, SAN FRANCISCO. 


‘PREPAYMENT MNETERo. 


THEIR CONSTRUCTION IS SUCH THAT THEY MAY BE READILY 
$4  READJUSTED WHEN THE SCALE OF CAS RATES IS CHANCED. 


HELME & McILHENNY, 


Hstablished 1848. 1339 to 1349 ws Street, Philadelphia, Pa. 


























| Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Htc, 


a METERS REPAIRED.» 


PREPAY MENT pegremneen aerate 


; Our Own Patents Stro nz Si imploc. PROMPT_ATTENTION. ORRESPONDENC 








METRIC METAL COMPANY, 


AKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS. 


Special Attention given to Repairing METERS of all Makes 








FACTORY AT ERIB, PA. 











DETROIT JEWEL GAS RANGES. 


\ A. Complete,Well Advertised Line: 
)\ Low Prices and Good Workmanship. 


& a Please Write for Catalogue. 


Sm STOVE PLANT N TRE WORD, DETROIT STOVE. WORKS. 
Detroit - Chicago. 
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The Advertisement of 


THE WESTERN GAS CONSTRUCTION COMPANY, Engineers and Builders, 


Improved Double Superheater Lowe Water Gas Apparatus—Mannfacturers of General Gas Works Machinery—Builders of Gas Works, 
FORT WAYNE, IND.. ee ee 


ernate Week 


JOHN J. GRIFFIN & co. 


1513-1515-1517-1519-1521 Race Street, Philadelphia, 








(559 West 47th Street, New York. 34 West Monroe Street 
1 WM. S. GRIBBEL, Manager Chica 
TELEPHONE, 25-83. £0. 











MANUFACTURERS OF 


Raieniat Mekion, 
Consumers’ Meters, 
<= Station Meters, fn 
Prot overs, Registers, Gauges, Experimental Apparatus, Ete. 


Prompt Attention Giwen to All i sain 


OUR SPECIAL NATURAL GAS METER 


Is the Best ever offered. Over 30,000 now in use. 


The Positive srepay cea Meter. 














SIMPLE... This Meter is 
an unqualified SUCCESS. 
DURABLE — 
Its simplicity of 
ACCURATE construction, and the 





punitive character 
RELIABLE 


of the service performed 


All Parts 


Interchangeable 





given it iter -eminence. 


WE HAVE MADE AND SOLD OVER 60,000 OF THESE 5 PREPAYMENT METERS. 


Needs only the Care Given an Ordinary Meter. 
Saves MONEY, TIME and CONSUMERS. 
Dispenses with “DEPOSITS” and Increases OUTPUT. 











ME 





